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(57) ABSTRACT

This invention 1s related to an improved version of the wound
wrapping and support means for using 1n a living body. Rapid
wound dressing and wrapping are of signmificant importance
and may save a lot of complications and lives. Also as impor-
tant 1s the stability of the wrapped unit, a unit which does not
stay stable on the wound will not function properly. The
wound compression and prevention of bleeding are of signifi-
cant importance as well as covering the whole area and pre-
venting a site of wound to be covered. The adjustablility and
being able to use one unit in more patients are of clinical and
economical importance. This invention introduces a models
combination of support units with straps, that can be used 1n
various parts of the body. The new version allows the user to
wrap a leg or arm easily and more securely. The use of more
than one support 1s again stressed, so that these better unit can

make the patient care a bit easier and help humanaity.

9 Claims, 27 Drawing Sheets

SUP

A TM2

ALY
iy

LR LA LR R

ot NASAN eiee
e WA N P
N RN Tl
o 'w-.ﬁ“\““ AWV LY "'v.."h.\\‘L\h\iﬁhﬁh\‘ﬁ‘m‘ﬁ“‘h‘ﬁh‘ﬂ:“ . WY -
R VUL AR TR AN Moo 8

v W W W W v v ¥y w

N

STR-E |

& A A & K N A A A A A&

v W W W W W ¥V ¥V W ¥ W W Y ¥V WV Y

E‘ a . ] a
‘h‘-\‘n\\\h\‘-\k\‘ﬂu\.\"h‘u\\\" x
\‘L\'\\‘h\‘t\‘h\\\‘t\‘t\\\‘h“\ *

"'ﬁ‘u\"ﬁ‘u\‘n
‘\.\\\‘ﬁ.\"\"\

v v v ¥

oY h‘h\\i\\k\\.\h\\\\“\\“\‘i’

i
oA A A AN A A A A A A A
w

ATMZ-IF

L
ATM?2-IR




U.S. Patent Oct. 15, 2013 Sheet 1 of 27 US 8,556,841 B2

ATMI STR-S

L. I

S B -"' f’: ..p-.:r g :-.---.- :’: A

a L ... fffﬂfffffi"f!" ffffff!fffﬁl’ffff s | (PR P . " PLEPEPE LIS APEFIi T I . ,. AT TSP IS ".- PO TEIS IS TPTSY, Eflﬂffﬁfﬁffffffﬂ' #A

#7015 N 1101 7 "' PEICLTIS IS LE LS ."' Rl de v+ L L L a2 i " ,. J T T o N L AL i L Ld PRI IIFIFIT VTP
P2 " gy pEFYI o F T oy & Y 2IrII IS AN 28 P E PETITIIE B IR I I I A ' HEFEFEVEILRLETEEFOFY, FIFITIIII NI VTP

FIIII Yy 77 ST Y STILIETIIIE, FIIYIVIy ® FYIVEY. I II I E T s PNV Y FLIPIIES, Yy IIIIII Y FAPEP IS M % SESEIEN PELETOLE AL PIIPS,
SEPELLISI PP TES, #f.uﬂ;ﬂ..rr LEPIPIIIIIERNBL IS FEPFEOFEESITI PO Y I IVEY I rrr PRV E IV,

o
IS

P LIRSS TS IS IS ISRV ES TIPS,

g Fffff#ffffffff!f! S LSO ITRTPAS, P PRSP PPTS TIPS P T P TS EETIEL LR PP ST PTPSTISTLIST, FIIFS
A LIS HETSTETISEPTRTPEILEST TSI IS IS PSP IS AT AA S, L EETP LS PTLLAL LA, F LIS 7,
AT PAPSS, Jfffffffffff ffﬂ#fffu’fd’ffff’ PP S g e L PSS L
AT Hi’fi’!d’fd"f-"ﬁ" OIS AR A A T Pl g AoV Pl LT P SR PP L LA
’ ol LS, ' A P P A A e N PSSP I, PO IS TP P’ Pt ISP HS Y
'. . .l'.l'i'd"i'f f.l"i"!" LA LS o' oA P, ISP LTSS PP P P P BTSSRl P SIS PSS . .. AL ey e
’.. Ol Ll Ll at L F s Ty ., NS AL SISOV I PAT FITTPTETEITTITIY S SEST IS r i L ., 1 e et L LI PY . . VLTI T PRSI IRS '.' s
".. PSS F . i .i"fffffffffi'!f!fl‘fgﬂffif!fiff-ﬂ*ﬂff.ﬂ'ﬂ‘ff P AT TITIL AT AP .. Vil e L P g ,'..' HETETESEFRIR ISP, '.. PSS
ISP ALOLE P AP EPE I AL PP ELLEITEN, ,., PN AL LTSI IS AS LTS LS ST VSIS

PPITIIII IV I RTTINTTY 8 PVIVFI I Y ETEIF I 8 \F I YV I I I VIV AN YY)

s rs
i SIS

o i

Lophew wams wwn veme Mieks oA SR NP IS . . . s wew wm b

.ﬁ--.-'

T™2
ATM2 AIM

Figure 1

ATMI-A

ATMI-B — ATM-1 || ATM-1

LA A A b A AL B ) it i R
ol ] ﬂ'r.rﬁ":..i-r.rd

o Y

\ ADH 1 - |
ATM2-B i Shiny Surface | ATM?2-A |

T

b Ll 1 [ - ]

[ LA AR RN, . .n LR L PP LT .M.-u-..- -a-.f.ﬁ.li
4 ML

Figure 1A



U.S. Patent Oct. 15, 2013 Sheet 2 of 27 US 8,556,841 B2

ATMI Shiny Face

...........................................................
..........................................................

Rear | i
CAT | e b T T e e

...........................................................
..........................................................

...........................................................
..........................................................

...........................................................

ACEC | e e, T

[ ]

""""""""""""""""""""""""""""""""""""""""""""""

Figure 1C

ATM1

Figure 1D



U.S. Patent Oct. 15, 2013 Sheet 3 of 27 US 8,556,841 B2

ATMI STR-S ATMI

ol L I & ar am == T
A VLl o L e (2l LIV IIVI YV LITITIVY s s RYNIETITIYI IV YTV Vo sy o FUYVINTVVETVINYIVIY) o .« FUYYVYINYVIFTIYIINY ': : :':':':':' ". )
" Ll Litd e (AL e hiid ™ Lk L Ll ki Ld Ll i s A L dL o e L L LA L dLd L o (L i i L L ihd Ly n' ' m m n n e "u D
s Ll s (LY vl ¥ (77T o VTV IRV SN YIITIY I 0 YT IVIIIIIYIIIINY] o FYVITIIIIIIIIIIIIILE o (T YIIVIIIIY YISV N0 8 e e
R g O e A IPITN LY P Lidi AOTLS SELEAEL VPP SIS PILTEI S O PO IAVII - o FIIIRINS O S wresdre gl R ]
] ol el PELIIIEAI IS PIITRPIPIEIEIEIH S PELEOELIIEPPIIIAILY PEILIOIEPP LIPS II P42 PRI IT I I TT T I Frrrrrs s A
A Al il L ds L L PEISIVILIEICIOSEY = UL R

FERTT SIS PILT S AL IT PN PA AT I FLIA TS WA PETEEARES T ILSS A PESSI ST '....

Y 32 IPA I TLLd PP PSP 2l PELPLPEISIEIELESEPIIPISPELLPL ISPV AP PP PLILIPILIIIEPIIEPS, PP POIELPIEL AL IS IS P P e

of .‘fﬁ'ﬁ"fr F I LI ITS SR OLSTEL T F PN LIPSO LT LTIE T SOICLI LSS IL PP ILEC LS PO T ru T VTP IEIT LTIV N g e e e s

Wy rrrrrs PRSPPI FIINITITITIIIIT) &y ATV NI IFI IV IIL ALOPLEECLOIOEL ST ES L L h Ll L L ("t L A L i kA L lds w0 u "0 e e " " ™

v s S AL ot # 94 F, FYIVFIII I IV Iy LPELERL T ESLTIET ASICTEPEIOAT RS FELY, FEEREIIIEE I rert #aMrrrrarrrorrvrerserr 7R B EENEENR
FALILP Py T I s L L N L R L ikd ™ i L dd A S i
PSSPV LRSS FFTIFLEITSTP VLTS TR S gy AL ST

P P T AL
FPELTTIC TSRS S, PILIISEPSIS S
P o ol T PP P P R T

R e e VLI LI I Y
PSSR TFTIS FSTS IS AT ISP PSS
PP LES PSS A LSS LSS S ST Y

A TGS A
LI TSTEITATF,
A EC I ECEC LAY

CF gy S Ly
LA IS FOLTPS IO SITIITFS Pl

ATM2
ATM? In rear

1N rear

Figure 2

STR-T
Latex dots

AP E OISO O TIPS IO POICP L V8T ES OGP ET OGP T I STIST BT IR AR OTTICRTIS AL O PRSI SE LGRS IR LT IE TS PP LT IELS IR ISR IESERSS,

T R RN BB BRI
e g e P g Tl i P P P g r F A F i P rp g S e f ) P a p e r il ey Py P e p R f Vg r Tl r P ety Pl BF s P Vg r P v Bl e Flr e B or A g P g B3 A7 PF
wrrr e MMM A A AR EE L CEE,
prove % M ., M, A A M NEERE A,
ALTELSTETEISTESLRETT IS EETEIA LS TICL RGP PI TSRS POLELELEPTLEITIPEFITLIESLPETLELLPELLILPLPILIE LIS LLETLPI PSP EPE PRI LIS EILLPAEPE LSV ENLPPIS ISPV

/AR AR AR R AR RN AR R R R R RN A

KETSITETETERSTORELLTIITIEISS LB LI E AL LIPS TIPS LT TOTE PRI PTLPI RIS LIRELLLTIPERLLPIL PRSP IR ISP RS POLLPEFEPEPESELPE PP ESEPI IS IO LTSRS LD SERT P EA L PSPPI

o BB I I S0 S S0 083005800 9005058, 6 S S 88 M K,

Figure 2A



U.S. Patent Sheet 4 of 27

Oct. 15, 2013

LA RS A L LR d Fd ki dd Edd L ddd Pl Ll

L L L bbb dd o

il b L dd b d i dld il d i ddd

ATM2

| Figure 3

Figure 3A

S XTSI IESP SIS,

STR-S

US 8,556,841 B2

g d i d i

i & B R 8 B0 -

e ka0l LD st . IS IS IELIETIA A LIVTOTEITIEL SIS PG ILLLEN VIR STRL S e
.:.:.:.:.:.:. PFIFEL, : : PIIIII T :.: PIT I IIIITIII I FIIV I #ﬂf# o T O A e o o L LAl Lk Ll #ﬂﬂrﬂﬁﬂﬂﬂﬂr IXT "
e B £ s F AP HLLLL V270NN a7 Py 0 PP 0 s i SR 27 07 7t R £ 17 FILIETPIIPPEFEFIPEL T T fﬂ.-rf#f.-ﬂf#f #fff#ﬂﬂ'ﬁ Pl %
N WY AL AAN L1 a2 o Pl tdd " oLl o T4 PIRIEEIIS 7 B rrrares PEPIIIL .r ALY =
:-:-:.:.:.:. YITIIVIY] & XYV VIVE 7w VY IRIY. .‘. 7 f#ﬁ‘fﬂffﬂf 7, FIFEIII VI Y YRy, oy = FYIry .
Lo u e u e PIPISELS, PIFII VI FII IV . A7, FITPP PRI PP PP, r FEATICPPIEIS FIIIIIIII N N i L "k
IS e e e Vo Y FIyr) . & PRI IVIII YIRS o T ﬂﬂﬁﬂﬂﬂ: Yo .r.r.r.r.-rnrf.rﬂ: PISEPIIIIIS PIPPLEPEII PP LIPS ..:.:I
|...........| ' .‘ Ll L d ffff#fffffffl’f AT IS LA ffffffffffff »r PSSR S e e B
e e FIFITIIIT _ Jf#fffffffffffff #ﬂ#ﬂ#ﬁf ﬁﬂﬂﬁ# r#:##ﬂn / - -::
|-.......-..| ffﬂ'l' TSI F P SIS fffffﬂf#fffff fffl'fi'#”f ffff#ff#flr 4

M EMNM NN N (L d TS AT TETIFY ot Ll Pl STl PSP P ) WAESASIS ) F
AL RS LIPS IL PSP, FIFIIITII NS = X I AN L fffffffﬂ'ﬂfff FIITIT Y YV FPIIT ISR ”
ettt P, LTI prII IS Y I . APPIPPIIPI LY, FIITIFENI I AF I R FITI NI #.-r.r.ﬁ-ﬂ.-wﬁ IV : v

,:.:.: :.:.:, FLELI SIS IIIIS Arrrrasrssrrr Ry, PIAEIIPLPF, FIFPILFIE PO Ll P AT PP FIII ATV III I ATV ' & JIVI I I IV A Al i S il L L s

ATM-A




US 8,556,841 B2

Sheet 5 of 27

Oct. 15, 2013

U.S. Patent

SUP

llllllllllllllllllll
1T FI FE ¥R F F¥FP
Bk % F 4 5 FaA0818
[ I B B BN BN BN BN B
L3N BN BE BN BN BE B B
F R F " ¥SFFEET
[ 3 B BN BN B R
[ I I B B B B BN

AT

— A o A My e dh A A M A A A R A R R AR AR R R R A e & A
WY Y W Y W oW g W W W Y W W W W W W O W e o W W W Y Y W

lllllllllllllllllllllllllllllllllllllll

T E R R B R R E L E T E E N N NN [
"R R EEEE R E R R N R R E E E E E E E EE E E I N E e | W |
NN T R A A A A AN B A IR O BB B R R I B BN BN RN BN BN BN BN N N BN R BN N LI
B EE I E R E R R R R E N R E E E E E E T I E E N N T I T I B O B O I B O NI B B I B N ]
R E R E R R R E N E E E E E E E E T I I I O I O O TR B O B B A A )

--_-.-_-.II-.I'I'illllll.—lIiiiii..i.i'iliii-_"'in
4 d 2 d BB & &S+ A AadddAFEI AT AFFAIFErEFERE TR RS R R gL a0

AL RO Y :

\\\\\\\\\‘u\k\k\\\\\‘h\%\*{ ' :

A LR LR R LA RS A LA TR LA LA LR L
SANLRLR VLA SRR

AR R R R LR

F
E
i *

STR-E

R A R
LI I B O

hhhhhhhhhh

"
> I FEK X )
"k W AW ARN

llllllllllll

‘ ATMIL l
ATM2-IF

r » famw
| | L ] » » L]
b L L] L] »
L] L ] LJ L] L
A
Pt e
L BN B ] L L 3
AT AT A A
L] L] E ] n

STR-F

ATM1

ATM2-IR

ATM2-IF

Figure 4

L]
ﬂ....'.ll;ll.ll.ll
..I_.I_.IIIIIIII.-_
L L R LI
- L N L ]

-

]
L
L |
u
L]
u
=
I:I w_n
-

L BN |
.ll-
-
L
-

SUP-B

STR-G

ATM2-G

ATM-B

D-RING

Figure 4A



U.S. Patent Oct. 15, 2013 Sheet 6 of 27 US 8,556,841 B2

ATMIT

N

::':'::::: 'H h\ ) : [ - ‘l\‘h‘u

v ar dmw

R o e AL R .- G . T p—— . . ] — n -
B B s : A o ¥ NN e N T G W L W Nl O e III v -
- . et Pl S R N L W s ARUAER RS e b
-’ . -_ NNV SRRV e BTN . ummmmxxmmvwmmui o
o 2 o NNV N WA NI A A RS N e NAVAARARAAARRARA AN ¢ B
Wy . SN - \t -..~.-.;.; -n,_\-._ ----- el . NN 'q.\h\n\n\xxx\u\“‘mﬁ“ﬁn! e
., * . N :_:_;_: - e : ', ERUALY -~ AUCATATERAELELNLUL VLT TS ' o
::‘ e oo -ﬁ‘-,\ e SRR AN “\-._ oo, SACLELTLTERL AT L ULCLEL LAY . o B
] 3

RIS AL R AL AR R Y,

+

ATM2-IR

‘ Zone 2 ‘ ‘ Zone 1 l

ATM2- LR
STR-E

] - :'J-‘-

-H‘u‘h.‘\"h‘n‘;‘h‘ﬁ\\H\H\H‘ﬁ\\\\‘ﬁ‘h‘ﬁ‘ﬁ\\‘h N e S R e e : I

-

[

"X 'l
:; T T gt  APARARAAAALIARAARATATAVA R MRV MARIR WS ERY P
. UL, S g L G UR TR LR TR LR AR AL LR LA LR A A S LA LR LR AR LR L ARARNALAL £ el « ‘e
: e - LTt ' . . . ] . ] '’ v Rl RO LR AL et b A SR B AL R AR A ) 7
die R R SRR, ﬂ N o e R R R e e N o A ]
e P LT, LU RIEUEIRICEEIE N o ST LERIA AR L A TR Lt S A AR LR LA L L AR LA [« : ; ,‘ =
o, et VIR Y IO TR AR TRV VAR AR RS 2y
w L A L o SEREREA AL ERAREL TR ERLE LA LA LA LR AL S SRR LR LR LR SRR AN [« B i .
o, P B L bt L RRRLARATLEA RAEAREEEAALALE LA LA A AR R LR LR AR LA LR AR RN (- o |
a R a AR L R R e L LA LR LR R LT AR R LR NN, :-f;f i

P - R R R AT AR TR R RSN :;_1 a

N

| ATMI1

Shiny Face ATM?2 Dull Face ATMI

Figure 4B

Trunk piece

Thigh piece

ATM

Figure 4C




U.S. Patent Oct. 15, 2013 Sheet 7 of 27 US 8,556,841 B2

Figure 4E Figure 4D



U.S. Patent Oct. 15, 2013 Sheet 8 of 27 US 8,556,841 B2

ATM]1-B STR ATMI-A | | ATM2-RA

.-.-.II-I-III*

»

- | & B m
S S LETETEPETIIE OIS ILPLTEEGIOTE RS TETERETIITIEITELEEPEPLECETIL PO PELEETIF I RIPI IR riroprrerseirsr B
G, T VT IFITVF T ITI VI II AT IV I T IT TP I I I I ITITIIFIIT I I I I T I I ST T TN T T T Iy T v ® 8 e s s o
":gfffffffffﬂ'ffffff#ffffffffﬁffffffff#ffffl.r".i"'.fﬁ".fﬂ'fFffffﬁfffh’f#f#ff#fﬂﬂ'ﬁffffffﬂfffﬂffff#f ey "

A 2 Lt L L L R L L R i L i A B i L L i e d s "n e n b s e "
R F SIS EI OISO OEECILI AL PEOLI IO IGTEIEIS I EL I EL OV SEIL ISP IO LAV I 07 2 A s
¥ GLIIPIIIPEIIIIIZIILEIEPIISIEITIILOIIPIIIIEPSLLELPIREPEPIPI L PP PPEIIIEIL PP ILIE PP P27 12070272007 B R B A R R
Y AT TCLIIEIOLEVEIEEEIE L UEVELEVETOLO PRI LA OIS LETE A LS UL EOETILTEIE VPPN LE AP TP F VLT ot ad 2o r e R
|
]
[ ]
[ ]

L]
)
m
]
SR v e
o o o omk A A sk R e R M e ol A e o e A A Ry A
v vw

. .

LI
L L
m
v

» jﬂ'ﬁ'ffff#f'J'"i"ﬁ"‘fffffffffffffﬁ'ffffﬁ?fr’ﬂ"ﬁ"ﬂ'fﬁ"-l"u"ﬁ"ﬂ"'fffffﬁ'{ffffff"ﬂ'fﬂ'fffffﬂfffffffffffﬂffff#ﬂf e

Gy P TP VIS I T IFTTIIILTT TG IV TP TN IFIFILTFIFTLITIIIIITTIIIITIIII IS I I I FIFETFIF I IT LT T I T IV ..... . nE

Y OO TT OGN EO I EIR IO EOIC LTI IOI BRI ORI OISO #P I 24 ™ ... s B

AP IIFITTIIIT I TIITITTITTT A FII TG IIFFIIFIIFIIF LTI IIIIIIIIFFFITFITIFTIIF I IITFIF T I FITIIT P .........'

»
I
I.I
L
]
aw
- W ¥

L L
L R

[
u
|
L
a=
-

4 A & &-S-e-a-arurh

W W W E W oW o W o R
T I .. ...
" v 9 ¥ ¥ N ¥V ¥ ¥F W B W

RSP LIIETIE R TOIT R PRI TERA T O TR LT RIS T ERT AT TR TGOS TR S ISP rrg ... TN N .'L

L a R R T R T P P P P P A ..'. mE

L
YOI FITIIII I IT VI T I I I XTI ITIT I ITI I T I TP TTIII T I IIII I IIII NI I T IV I I I FI NI T NI Iy 7 I e e w u
=
[

L]

I m wr m
L
" aew

SN NI’ A CLLIIETEETLRLIEIILE IS IIRIBIIIBIILLIITIIIEGEEI AT OLLIILII R L RESTRTIEIE RS PE R8I 207020708 po2r0rrsayorrARRER RE R
M SN MCSCNCNCAR? MEPELOLEIELELEIG I IEIE PP IS POLEIE LI LI IEI OIS IELEIS IO LIS POSOIEL LI IELE A I L OO IO 7 R R
MO N NN NCNON MR NFLLTLITIIELITEITIITIILII TP EPLIPIERIIEITPEIEIL LTI T PEPEITICIOPIPEIEP PO PP POIFL PSP A s s sy A R A R B BN b
e e E e e e e e Ml Ll L Rl L AR L U L L L L L L L i """ """ a " ¥
* et et M L s L L L R L L L L L L L L L L 2" e Ve e o e e
: o’e I.I o o 81 » : )

LI

.l .

i® B E S 89
* 000086

~ a8

L

* 4 9 4@
L

.

L I

* @

L

u

]

|

v v vy

P A P P e L T P T A P e e el Bl
B B EEBEFEN

PPSIOL LIS PELS VISPV P IEIESEIELEIEOE LTSI OO PSPPI LA LTIV L,

I RLRILL LTRSS IITSELETIIT IR AT E IR OIS IR ITSES IR TT BT IITEE LT BT ISP g™ ... A B B E &

Ll P L T A T L ... U e
u

v ¥ W

»

w W

HE B A BB B EEBEN
SO ENPIOE A ACW WY YF-

ATM2-RC

Figure5

ATMI1-A

I ATM2-RA
ATM2-RB

Figure 5SA




U.S. Patent

Oct. 15, 2013

Sheet 9 of 27

STR

ATMI

Adaptor

[ 1

e

A AT N
N L R R R N
o e A U A T Y
o e e T T
o T T T T e T T T A S T
T T T T e T T T T A W T
T o B o o A I I N L R R U

A e e e o e T e e e L A L L R L L L R L

ATMI

l Adaptor

A T o B o o A T L I L I O L O U
A T e e B e L L L R LR R R Y
i e o o e i M T N S A A R R
N e T e e T T o T i e R i U R i T L
e o e T T T Ty T, T, e T T T i T A A L R R
L T T T o T i T B U R A U U o
o T T T o A S O R R A
o T T T T T T T T T M
e A e e e o A T e A L T R L L R A L R R S,
L o o o o e o o T T S
e e e A A A R L T R R R
T T T i T T, i i M i i T i T i
e T I T L L L I A R L R U R L R O R R R
T R, T T T T T T i i S T i S U R T
T e T T, T, T i, i S T i T 0
I T T i, T S e e, B i e i o W T

T U N i e e T e R U R

B R A R R R A R R R
SRR R R T Y
A

Figure 6

STR

Figure 6A

i

ATM2-LZ

A R om oMok oA AR R OE R A A A A A A A A AN R A AR A A
. ¥ W v W ¥V ¥V ¥V ¥V ¥ Y ¥YYTYSWT

o oW W W R W W N W W W B W Y T W W W W Y VY WY T T WY T

L]
WA M W W W N WYY

]

W o W W N
o o o N N e

e i A N N A A A
& & & A A A A A A & A A A A A R AR A A A A A AR

WO W M W W W W e g W W N o g R W

& & A& A A A A & A &R A A B R R A & A A A A A A

R EE R
o W e M e g

R R R R R R R T

& A A & & A & & & A A A A A A A A A A & A=

A A & & A A A A A R A A A A A AR B A R A R R A A A& A & & & A& M W
W T W W W WY W W W o W W W OFT R Yy W YT T W

WY W W o W Y W W W g T

i

7O
F

US 8,556,841 B2

ATM2-L.ZL




U.S. Patent Oct. 15, 2013 Sheet 10 of 27 US 8,556,841 B2

ATM?2
-Al

M N o o o T
T o o o S S e

h A & A A M

1 N T A L A A U A L AR O
g e I o o T A o U U AU
2 T N A A T B S S O T, R Y
¥ x N e e A, T U W A S U I R Y
2 O e W, I R AR IR
i % T T A T O, IO A Y
‘ » E‘t\‘\\‘h‘t‘\"l\'\\"ﬁ.\"\."h\"'h"h."n."'l.'\\"'h\.\‘n‘\\.‘l\'\\.\h\'\.\\'\.\.'\‘h..'\\1‘.\\\%\%‘\‘-&\\\.\1\\\\.\\\

a1 44 %44 &d kbR E S

A A A A N A A
w O N Y ¢y g

= 4 1 1 4 A a4 &K FFT¥

s b B B 0 R ¥ A2 %Ff+ 5 FFF+
N T T E LR

= = = 4 4«4 4 48 4%%4& 5k 5k FF+
-

% B T T T e T T S N N N A N A
¢ L T T e et U A R
" B T T T T L R R R R U R R R AR Y
" b A0 R R R R R R S A R L R R R R TR R R R R R R
a7 IS R A A T A L L L A L R LR AL LA
R 5 0w 00 39 AR SR AR LR LR TALETALALE DAL AR LALALETEAL TRLALEALLALLLE LA LR LR LA
’ 4 it i i T T T T T T S A L A R R Y

= A EE N AN ®E®®IFr k1§ & EESGEEEEERS

oA o i i AN A A A e A A & A A A
L I I L A
L L . e . A . B . L . R
ok A& A A A A A A e o B e A R kA
w W W W W W W Y W WY T W
w g W Oy W W W WY T TR WYY
[ T R I R N N A A A
el - # F m A A N TR W Ok ok kA I FEF N A N4 I PP EFE PR
424 FEEEE S wEE P kR bk da s d I LSS AN N kNN

o A & A A A A A A A A A A

F F g N EEWWSENEEEEENFNIEFFE®
* ¢ " I N 4 F RS FFFE FI FI I % % ¥ 5 9% %9 9% WYW¥YY¥YYPFPFrerEprey

' EEEEE R R A A

F E E N YY" W W FNyg ¥ gy FFFFEFJd D49 1494944498228 FFFrFFr-s

Wk ok ok ok kA A d AN R R A d i A IR R R R R EAAFIAIN PRI R EE R T EYT OETRYFFETE T FoFEEoroa

o A A & & & A A A & & & & A

II'IIIII.II"I"""F""'

v r h A A A4 FrFr e by dod b bEE o
e d b A dada s srarraddd I FI NI NI IAd4A AN AEFFERFFS

.|i-i-i..l-.l"**‘j‘jillll-ll-lll-lll""-'"'l-l-!-
s n h d p A A dAaEEEEEEwd IR I NI AA A A A A A AR+

"=l i d A ddada s n b kS FFEFEEFFEFEFEIDNAAAAAFFES

-r*--iﬁ*lliilll.i‘-‘!"!I-Il-l!-!-F-!4-I-II1-‘."|‘l‘|‘|‘|""“‘""*‘*“'.“'l.lllllllll..""‘l.‘l..""-"'.'.lllll......

Y OO TE I LRI R R ORI ST IEREEFIELEPERIIILEPLPLPPTEPSPLLOLPLET RPN PILO IR LT RERT I IO EOFEP O,
Y T ETEEE T EETES RIS EETERTIETERT RIS IR RE LR PELLPEPOSO PP LIS IE LT EEE AL PO OPETE OIS PERS Y
Y CLL TR IT AR RO AR R R PE RGBT PE PR E LTS TS ISP IL PR IO PP EIT I LR PP TP PP TP T Prrrirrros
YOI TETEIT IR R RIS AGRISERIATEILPERELGEL IR IS FOPE IO PP PP PEPEPTIF FEIF I EIT IO IR PRI PP i IT T A,
Y PP ESAEAL ISP IS TS SSRGS TG EOREITITIT IR LTI PP IEPEISLEI TIPS TI TP AN A,
Y PSSR AE LIS A A OSBRI HEEEETETIP OO PETE L PRI TP PO PP IEIE PP EI PP P A Ao AR
P WAL LELLPSLLLSLIPLLI LSS LE SIS LTSS LS LS PTITI I B TE LS PP POV PSP PSPPI SIS LSS AP S
Y PSS EL LTSS L IS TS LS STLTITEESLEEELL IS ETE TSI ISP PP LIS LSS P EEE LTSS LTSI
M A R R T R P T T RS P TR R A R N N N A A P P P R
¥ g PSPPI T P TEIT ISP T I TTI T ISP LT TIPS PSP T ISP P,
Y WA LEOEPETEL L ELEOEL T FEIGETINTEEETETIIEREILIE IO SISO ELIIE SO ELE AP FO OO,
¥ g PO PO PP T T ETELE TS ETE P EEE P EE PSP PTEL PSSP OSSOSOV TITIY,
M L Ll L A d R L i L d Ll i L L s Ll it L dd i il il idld il
Y VPSS AT TP AT PP TP FT PP RT AR R AR R EEFT TP BIPEFETLEEPEIP AL OIS IT P IT IS PSP I PP PP Ay,
A g s P AR T P R P R R P
M e e R

T EEEEEEE RN N R R A BRI N N A

ok & BN EE L FEKEFEEF AR EEEFEFEFN NN NN NN NN FI D FIE Y EEFFFFYT T
am bk AR EREFEE RS A s I IR YN fYEEFEFEI NN RN E R EYYTFYDPY

I F R LR E B EE NN RN R EEE N N N D e i O B O B B O B BB BN B BB R R ]
iilllllllIII'Iill!!lIi!!!ll!l'!"‘-‘l‘l""Iirlliii-i-‘l'll"llllll!-""'“""“"""'""""‘bl‘"'
Iliili-lIIII‘IIIII.llillillllll"'lll'lII'lIIIll'lIliI*ii'iii'I'i'Il'l'l'i"l-lllli*"'-"‘-""""l'llllllllll!#ii!lihf

s dd 1'0°R
A A A S AN EE RS RN R B PR P Adf A A ade R s RREFERT s r s sr v s d=+&fdd4 L4000 00 FIFEERTAR d bk ddd ssnrlkFrrarradaddddndrr b

L . . e

m bk b b h b b + AN EEEFEFEFPF A3 S aasan sl s sddadaasnnbbaddhdbkPrEkEPFEFEERIITANAATFTYSENSFS PPN IR
a b4 d + + +E A BTN TN ERFE by oa kil ds ok ok dad s d s bbb EFEFRFEREREEIAAAdATEN

& R A A W o e oy b A A A A A& A A A
]

"y 4wk FI I EA s f ANy rhohd LINEd AL FEEsadddAd A A A FFY PRI A AR R AR

¥ JHTTTITITEES TSP TETS AT IT I TS ERT PSS LIS ELTL TV TS RIS RS ETITETIFLEIIIT LT IL RS PTIL PSPPI A Ao
& » :‘fff g ey P e R Pl et gt gl T
"‘ AL TSI PSP PSSP TTETAILTEST LTS TG TSI PSPPI LSS TEPPTITSESSY
RIS SELPILL PP LTSI LTI OO SESETETERESS LTI TEEE S EPELIPE TP ELELL PSPPI PRSPPI FAY,

N EEFEFE R E E E E R R I I A A I O S B R A R R R R B B B R N B B B B R B B BN e e

ally
- O o o M A AR A S R P R AR kA A AN A A A AR A AR A M A A

w W o w W W w o w oW W W W W oW oW WYy WY W W WY W Y W Y W WY YW VY VY TT
M Oa O o R B R B M L L e e B e e B & A o o o o ok A R A A A A AR A A A MAA

T
- FE R

¥
Y. t\"'n.\"'v.\\.\‘v."\\."\"q.\‘v.'\\‘h\‘\ﬂ\\\%\k‘kﬁ“\k\‘-\ﬂ“\\\\\\\H\\\‘u\\\‘u\‘ﬂh\‘u
Gt LLLERLA SR LRARERL AR RARR AL AR AL AL AL AR LA LA LA LR LA LA R AL AR AR L,
B I T A S L R A
¥ i‘ln.\.\‘L‘h\'h“'n.h\."'ln"1."'lr“'l.."'L"'n."'l."'l.\H\\\‘Lﬁ\.‘ﬂh\‘lﬁh\h\%\h\\\H\M\H\\\\\h\\\\\%‘u‘u
T T T I I I T T A R Y
t‘\k\h\.‘x\i‘\h\\"ﬁ.\\."lﬁ\M\‘Lﬁh\‘hﬁ'ﬁ.‘f\h\‘ﬁ.‘h\\‘h‘h\H"\H\H‘l\\‘ﬁ\'\‘u\‘ﬂﬁ.\‘h
A e e e i R R R U R S
t‘h‘ﬂ.\.\-\\‘\\\.\"l.'\‘\'h\'h"h."l.\'h"\\M\L\\"lu.\‘h"’h'n"u"u"hh\‘h\\\‘h\\\\ﬁ\ﬂ\\\\\“\‘u\\
i, g T T T T T i i
T T T T T
T e e
T T T T g T T e T P T S
T e e T e R
t\‘u\‘.\‘.‘l."u"u‘-lh‘h‘u‘ﬂ".\"'h"\"h"\%‘\"".‘h"ﬁ.‘\‘*.\h‘\h‘\‘h‘\.‘lﬁh\\\‘ﬁh‘ﬂﬁh‘h‘;\‘u‘h‘u‘\ﬂ\‘h‘n
B R L AR O i A I R R R R R R R R R R
B i S R I R A R R R R W

»
]
¥
]
]
¥
[
]
]
]

440 A N NN EBEFLFEFEPFFRAASF A4 004408 % RE8 8 8497 " ¥ rruarbhr b kh bbb pai R saar

"= mdh o dd a4 ETFFYTYSHFFEFFrFsa5nnnd1nn
= r g ruo"d a2 ddd &4 FEFSSFFFEE DI PTE

rFrIm s mEEE T rrrred bk gk Ed o hhychch kA d AR FL PPt A AT R EERS N

v T W WY ¥ W W W WY VW YWY W W T Y W VT W wy W WY WV W

A A e oS B A RN A A AR A A A A A A A A A AR AR A A A A

A A A A A A A A A A R A

L L B L U B L B L
A A & o & A A& & A A AN A A A A A A K
A A A A A A A A AR A & A B A A & A
W oig g g g g Y W W Y W WY W W W

T R E T R E T T T T T T T e R R R O N R R I R R e R i e e e

A mEEE FIFr+a 1% ddaEd A S NN BERRENEFREFFTIfFA a1 grErs 1 sy nrrrar bk FauaEnnEFEFEFELIFRFYY
A B BRI R I A A 4444 R N I A AN P P E U EEFFEEEEE SRS R R AR R R RN R TFP R R Fdfhhd NI RN R R R TP bk

H = E EE E N W T REROER YA gy wdomowrfpdhhad S FFFREEA A A A A A d A EEY
..-.-'..|r.|'|'|1T"""-"-i'l'lllllllilllllllII-I‘II'E‘II-I‘I'I-'I-“*'

F R FERFEFEFEEF]ILAA4

M A R R A A A A A & A A A A A A A M
'
W Oy W W W W W W W ¥ ¥F W W WY W WY W W
EEEEE 4+ A+ Ay s gy = s mod bk kR &
EEEEE 4+ Ak AA Yy ey m by ok koA LLLGEAS
'EEEEEEEENERETTI IEIN I I B i BN R B O BN BN B BN I R O R R R
P P ¥ P a g oo omomonom oo ow sk ok ol ok ok ok N RS & kNN NN N FEEEE
" Fr By w o g opopoa o ah okl omhok k& N h&& & NEEEINIEERE
PR R R R PR F R powom o nodoap ok oh ook ok ol ok B R RN R EEE R k&
E B EE N AdddaddaadailsesEdmm
E R R EERJdd I daddardenenhm

[ B B BN BN B B B R

HE B B R F IR
FEFF¥yY¥FreEgrrs:s
E FwFs 1 F 11T

ATM2-C2 ATM2-B

ATMI1-C STR-C




U.S. Patent Oct. 15, 2013 Sheet 11 of 27 US 8,556,841 B2

ATMI1-D ATM1-C ATM2-RC

s S B 2B Ry, ___________________________________________________________________________________ " T v
ey < ?ﬂ'ﬁ?fffffv"f-ﬁ'f"ﬂ'}fffffffffﬁﬁffff.ﬁ'-ﬂ"fff#ffffffffffﬂ#ffﬁffffffﬂ#ﬂfffff#ﬂffff#ffffff#fﬁf ,‘.'.'.'.'.'.'.l},;

.

LR B B L B N |

L 4

.-
[ |
H_n
v w

R e T T T T ™ ™ " e """ "n s
N N R R Y o EIIEOEOICEOETELEL L ILELETELEEEEILLLLO O ILITELLLICPCEEREILLLPLOLLEIETE AL OO TLIEOETESEPEPEELIFIL Can e e
e e Y o2 PP PLLL LI FIILIEPEIFEIITIPIILOLELELIPLLLIIPELLIPPELLPLPLIRPORLIL LI ELELLIE P ILIPILIEPELELEILIE T T g
e Y (2 Ol ILRSECIEIFIFILELRESELTEE RO LRI IELEPOIT IS RSP LGIPIILIIEIELIIE LI ISP IR IELT I IS A7 07 470070472707 75 A R R B B
- R R R B IEALETIEETECECICOTIELCECEEETITIE LRI ITITIOELLTICELLEOLI LI ECRLLEIOTR LRI OLIOICTEserererarvre il B B R
» :. B PPFILIIFPILLLIPIEEFOFIETELILTLPPOPILEPFOLEFPERLLLLELLLEIIIOIIIOIILL I EPEIELOI 1L IOIC0 0t r2riresrrerioB R E R LR R

||

|

m
|
N
B
[
m
|
[ |
|
[
h

~ A A
|
|

F
LA . L . s

A A A A A A A A

N
C
L |
LI
v W W ¥ W
P A
ow e W ow W W W
Wk A e

B0
FeEEFEEE®R
NN BN BT T BESILEGECEIOOCPEECILITECOTFELI LI IEPOIT IS B I LLIEPLILPTIL ISP PRSPPI EIL LIS ISP 289008272797 7R BB R

L
[ |
- S REOTE LGOI IO IO CECITICEEETILLGECILET ECRLLEOOP L LI E LT IR IE IO EIEPOL OO ELLEreresareririm R R AN
EEBRRT

HEEDBRI
Boll (S ROLSLLLIIIIPRIERITEIFIFLGITILLERIITLIPPITETIE ST PERIIEPIIPIEP ISP EPIIELPIOPL SR I 227270224747 77 78RR

FEEIEIOIEIEIOREILITILETIVIEETICOTITICEEIEREIELLIVEELLICITIL ORI I PRI IS ALVEPL L 177074000 ¢ Ll
OIS LI EA L EL IO LT ORI AT O ETEC R LA RT IS LI IE POV Idrd i s aa v v J TP~ -
e v B R L L L i i B Dt L L L i i R L L L e B L L L L A L A L L P,

" P ﬁ‘fffffd".ﬂ"fffffffﬂ"fﬂ!ffffrfffffffffﬂ"ffffnﬂ"fﬁ'ffffffff!fffffffﬂ"ffffffﬂ".ﬁ"ffffffﬂfffffﬂfﬂ’ﬂ'fﬂff e
BT ¢} QO ISP RS LIS GO ECETEEELETELEERTIL LB EELIITIESEEERELLIEFELE IO TERE VT I EIE I EL I PP s s
< BOELESREVIERTRSITEIITIFIGETITIIPIEELERTAT IR PP ELIELEPLIEPOPTIEPLP IR PIRETEPEPE IR 72728 reri s s/ R R
& IO IEECENETITE TP EEEVECTL TP EI AP ELITITEET LI AP I IRTELEPII P PR PP AP IEPOPF P27 e e
T ! GO COVOCITECITEIICOLEELOIELEL I LL IO OEELEO IO E LTI LI OOI OISOttt g R Y R .
0t T L L Ll i L A L L L L L R L L L L i 022y ryyyy. o o s u al ..
AT o WIS PLLEEEFLELPEILIERSPEIEIE IO POEEEEOOILEE LTI IELEEETLRLOFITETETOELT IO ISP Ev I tvrresdsas 7B B R R
N N B R GO EPLCLOICIEPOIEIEIS VIOV ELG IR OIS I OELE IO LI A EOTEOEEOECE O EOIE AP OPE7EIrriedslse s aiaia B RN R
R R R Y * BELLPLILEIIIEITIELEIEFOLIIIPPIEIEIIPEIETE LI AP IL LGOI TIIPT T I PTFTIT AT IR IPAI I 220007204727 02 020270 R AR R

R W W W W BEOTEILIOLCICOCIEELIORELEOEICLI A TELSEOOEEAITICELOVEEETIOILELIEFELEIEOLELFLIOLE LI E 14200007 o N
. 1 B BB aAEAF

i

{.

|
v v w W

-
W A A A R A A

&N & & A A A
U O W
C I I

u_a
a_n

o

[

Ll o o

oy
g W W W W W

F

W M W W W W W W W
[

A A A B A A A MK
g B g N B W N
LB N N N B 4 4

v r

.

¥
o

ATM2-RE

Figure 8

A rhy Ly hyFPhPFLrErFREFRPF L F REFEE RPN AT LN SR L] L]
b £ 3 of k& > ¥ d hawd Fa FSEE BT WS EFE S W A W p._'q"lp:q- 5-:'11_ 5-?'4.'

ATM2-RC

ATM2-RD

Figure 8A



U.S. Patent Oct. 15, 2013 Sheet 12 of 27 US 8,556,841 B2

Sup-L

]
L ]
* & ¥ &
[ ]
L ]
L |

]
]
L]
]
L]
[ ]
]
L ]
[ |
»
]
*
-

]
| |
L]
[ ]
L |
*
-
[ ]
+*
L

n N
"= §F ¥ FF

LI B B B B N B B BN

" & &4 4 2 4 B HB B
& & & K B h B B B &4 % & & & & # ¥ 0 &+ & F 8 FFAQ =23

[ I N I B BN B B R |

ATM? \

[ DO I BN BN I B BN BN B N

" = m = & b §goRFE
[ B B B I B BN BN B B

* * F " §F B # & & F F F § ® ® = =®
4 4 & & & & F F F IR B8 F§F 58 F 8§ 8 8§
* # & R R R BB 4 & % % & ¥ &+ ¥ ¥ & & &8 FFFPFY¥CQ®
m o d d & % & & &k ¢ fFd & % & F 1B ¥ RN & FFE R
"y oy & = b 4 & % AN RN A A FY Y & TR RTPR
[ N I I I B
+ & +# B B & & & & & 4 I R R R R KB

w % & F E HE R R HEEE EE R N F §N B & & o & & & & & b g % % % & & 0 0 &0 49 % % % & ¥ &

"R EEEEE E R E E I I I I I O BN I I N I B R R )

[ B B RN R A
"R EEEEEE EE EEEEE ]

" g F R F u Bk

AT EEE R EEE E E R E E EE I I B B BN R ]
LI T T ]

s B A4 & & ¢ & & & K K B o d & &% F I X R Y & & % & F k¥
m & & & & ¥+ & & " E B R R A J % & & ¥ ¥ 4 F &% & IR R EEF O
s d d & & & & & A F & d & &% &0 0 0B d & & & FF ¥R
m B R & 8 4 & & & & & F 4 & 05 0 B8R

F N 4 & & & & FF F I & & & 57

m d fd A d & & d % % & ¢ & F FF Y EEREYFERYFSES§BF e pu s b8 B Kb d d 0 & bk a b kR RRddN
| BN N TN N DT BT DN DN AN DN DN DA N D N BN DA DN BN DN B B D DN DN BN RN I R |

m b o o d & F & & & ok Kk kA FA T E YL RN
[ I I N S I B DN DN DN BN BNE BN DN DO DN BN B DN DN BN DN BN BN NN N R BN DN B B B I B
o & % % 4 & F & d d & &% F I F I T FSFE FE R FALFBR

d d d & & & & & K F I ® Jd 4 4 &7 F RN

n 4

m & B k B & B R R R BN & & & & % & §F °§
= g = = E R

4 nn
m b B & a4 4 d d 4 =d = F TN F SRR

LI O ]
* o o & & & & & & F R Fd ddd s dFF s aFa

"k suwhoch ok

STR-L

m ok & b b k& F I FEFFERFY A
md d 0 & & & & & & & &% F rFF IR

R EEE R E R . N I I B I I
TR EEEE E E T E
T EEEEEEEEE E R R R T N

o d ad 4 B d ks FFFFE R ETE
a I d 4 40 4 407 B FEF B R & & EF

" & d A kA A E RN
TN FYFFY YRGS

LER BN

4 B R d & 4 & & F % & KK A
HE E R " "R N W NN RNE

ATMI-L

VIS LIPS SIS LTSI EL SIS TIPS

LY Soi HEEL LTSI LR FTLISSSETESTSTIELTIT I PLSN S &
.* ¥ A P20 ITET TIPSR PRSI ESLIT TIPS P P
aet R Ll L b Pt P g ‘:
-t : VT TITET T ET IS ITPE LTRSS ES AT SIS < -
:". OISR R IT P ET PP TSI IS : ATM 2 — L
ATV ITEE I I IS ET RO L EL PP LS P I AP ERIT I P9 AEEE
ESESTIT TIPS AY,
i il L L A i dddidddidddidddddididddidddididd
P ICI ST ITTTITITIE IO ETE LTSI T ET I LIPS AT S
ELOES T IS IS I LI ES T E AT ITRT LTS
n 1" AL T IO TS IESOETEE TSI P TET ISP AIATAY :
:,‘ ’ P2 TP IT I T T IT I ITIT I IF VI TP EF T T IFIFIFITIFIFIT I I I YIS o X :
.t PSS EE SIS LTI ECES LTI ISP ET LIS AT AT S ,:
- ¢ LTV LOTE IS ETIOIO T ET I AT EC PSPPI rT *
re LTSS EETC IS ETES TIPS ISP rY . ;

BT EC LTSI TIPS TS LTSS IS

ATM 2-L

YT ETITT I IT I ITITITIIITITIIT I TV I ITFII I
d (T ITITTIIT I T I T IT I I T I T IV VIV IV I I T III IV
*.? A LTSS IS SOOI EICTELEIESEI ST LIPS A% sp?
3, PIT LTI ITIT IV I I ITITIFII IV I VI IF I IIIITIIIIIY, =

. i LN I VIV I TV TN I VTV I I II VI IIIFIIIIIFV ) i

b s P IIIIYIIIIIIII I VI VI INI I I I IIT I FITIFFFIIIIIFY =i

SETECETEIIEPI I PRI IO IS IR AP SIS IIIIIEPIIEIELELY, :
EYITIT I VI T I T I I ITITIII I IV I IV IV IV I IV IV I IV,
EEPOOEETELICICEIPIOIEI I IS IITIIIS AL IEIEITIEIIII S
JrII TPV I T I VTN IV I IV I I TN I VIV ITII VI,

" r L L

: VTIPS A TSI ETESIS TIPS
PRI PPV TIPS ST TSI IS
- P L POV IILEI IS, i .:
"‘ 3 X EOPTLELE T ILTLS ST *e

ii ’ v WIS IL S ELSL TSSOSO IS : "

o LICTETEL IS IO TIPS PSS .,'

» &

L

Figure 9



U.S. Patent Oct. 15, 2013 Sheet 13 of 27 US 8,556,841 B2

L] ] L] - - L L] L] - - - - - - L] - - - - L] - L] -
. - - - - i - r - - - - - - - - a . . - - "
™ r - - - - = - dn - - - -+ - - - » ™ - r - - - -
] ] - = - ] ] ] ] ] ] ] | ] F ] [ i . 1] a
L | L} a L} L n L L - L} L] L L L ] 1 L} ] L | ¥ 1
% L r - - =- - - =- =- - - L] L] - - - L] L] €
L] ¥ v ’ - - = v - a L] - * * ] ’ L] ] a g L]
1 a n ] = ] ] ] ] - - = a = = = [ ] ] ‘

[ ] “ L | | ] 4 » L) L} 4 + L] L ] ] | + L | ] + “ L]
+ - L] L] L] L] " 4 L] - " - v ] ] ] L] ]
- » - ] - - L] - 4 - L] * 4 L3 - - - . -+ ¥ L]
£ Fy - - - - L = L [ 8 - = i - - » - - ] ‘
1] ‘ - ] 4 [ ] 4 | + ] - L | L] ] [ ] - ] ] = '. ]
* 1] ] L] - [ ] ] ] ] = ] ] ] L} ] ] - + n L
L] ’ L] ] T - T » T - r - - - . ] u ] L ? T
% 1 -+ a ] L] 1 L] L] L] L] - L] * L] a - ] L] i
* r [ ] ] ] - * - ] L] 13 L] - - - ] - = * ¥ ] L
"1 ] ] L ] L L] ] ] ] | ] L] [ | L + L | a ] l.'l
[ ] ] | ] [ ] L] [ ] ] | ] [ ] [ ] L] k| L ] ] ] 4 [ ] [ ] ’ r
L - - - - - i - - - - = - - » - - - - i
- ? - - - - - - - - - - - + - - - ™ - - * -
* =- - = =- r =- - =- - =- - - =- - - - - L] L] i
- ¥ ] ] ] - ] ] ] ] ] ] ] ] ] ] ] ] = ] ¥ ]
b‘ L) L [ ] L) * L) L ] L) L} L) L] L3 L) L L 4 | ] L) L] t}
s L] L] - L] - r ] ] L | r - L] ] L] L L] L] r L L]
‘ L] - 13 L] ] L] - L] L] L] a ] L] [ ] ] 13 ] L] L] {
- » L] n . - = [ ] . ] ] . [ ] . - - L] [ ] = - ¥ .
"‘ L] L | | 1 ] 1 | ] L] L + L | | | n 4 ] | ] 1 L] i'
L] L] - L] [ " [ ] ] L] ] ] [ ] - - - L] [ ] r - L]
] - - 13 L] r - - - - +* a [ L] - -+ - [ * * £
- ¥ 4 ] * - - ] I - = * ] I r - - ] - - t -
‘{ L] 4 [ ] ] r L] ] L] L + + [ L] ] L ] [ ] [ L] [ ] :
4 £ 1 ] L] i ] | ] 4 ] ] | ] ] - * | | - " L]
— P - - - = L] r - - - - +* - - * L] . - - - *
» L] - + - - - . d - * L] ] * = . L] - » -
£ - f | = ] - - - - - b Y - - ] - - - - - ':
L] “ L | ] L] - ] L] ] L | - ] [ | ] ] - * [ | [ - » L]
L] - ] [ ] ] L] - L] L ] - - * [ ] [ ] r ] - ] L
- ¥ * - - - - - I - i * ] ] * - - ] - - ¥
£ I ] F] = L] . - - - - - - - a“ L] . - - I ] - L
r "‘. + ] L] ] L | L | ] + - ] | ] * ] + 1 L - "
» * [ ] ] L] [ ] - - * - [ ] - - * L] [ ] - ] * L]
* * - - - L] [ - - - L] ] - - * L] - -+ » -
£ 1 ] = ] I - - ] r * - [ 3 ] I * - 1 + £
- l‘ = - a - i 4 ] Fi - a a 1 - [ = a - i Y " a
‘t + | ] [ ] L] | ] + L | + | ] | ] [ ] L * L] | ] L ] L + L) l*
] " . ] - - * = L] - L] L] ] L] - " L] L] - L]
£ L] L] ] ] . 1 - - L] ] + - 3 L] [ ] 4 - 3 L] L
- L L - L - L L LS - - a ] ] ] - ] i a - » -
.: L] L | L} 1 | 3 * &+ L L | ] L} L | | L | | 3 L} 4 | L ‘._
L] L L ] ] - - ] L] - - * L] - L] - " - - L] =-
< L] L] - 1 ] L] - + L] ] , - r L] = ] ] [ 3 1 L]
+ ‘ * L 1] - 13 1 +* + - 1 1 - r - [ 3 1 - + " L]
-: L] L] » L] + L] L L] L] | ] L] L ] [ ] 4 [ ] + [ ] [ ] L t’
* L L | ] L} | * * * L ] [ 1 L ] - L} L] L L} L]
L L] L] - * * + - L L] L] - L} L 1 - r L] " L] %
’ b L L ] L] 13 + * r - 1 - ] - L L] - L =
1 ] 1 ] = = ] ] - ] ] 4. ] ] L = I ] ] I L
a .‘ L] L] r L ] [ ] L] L ] 4 L ] L] L L | ] - L] L) L} [ 3 ‘, a
' L] - L v L] - L L] - = - L 1 v ] L] L L] ’_
L] - L ] L] r L] * -+ L] - + - = L L + - r L]
L] L] . - - - ] - a L] [ ] . ] ] . - . ] ] [ ] "
r ,{ i L | ] L | r * 4 4 L ] L} L] L} ] L} L] n L) L] o 1
] L] - L L ] - 13 1 L] L] L] - L] L] ] L] ] L]
. ¥ 13 a [ ] 4 [ L] - - - " L] * ] ] [ L] - ] ‘
£ 1 * ] ] I 1 = ] ] * L] a - L] L] ] 4 ] L] <
b ¥ - - - - - - a - - - N a . - - L - . k =
Il.t ] L] - a & ] ] [ 3 ¥ * L] L | L ] L] 4 | 4 | ] * "
[ 3 ] a = 4 - [ 3 v ] - - 4 v = L] - [ 3 ] ] "
t - ™ - - - r * - - ] - . L] [ ] d - . "
- .' . - - a - - - - - - - - - - - ] = " =
't [ ] 4 - - [ ] [ ] ] ] [ ] - +* [ ] - 4 [ ] [ [ ] ] [ ] ‘.
" ¢ L * L 1 L ] L * L - L] L Lg = 1 - L u L4 o L
] 1 - T L] ] L] r - - T + L] L] - r - L
3 ¥ + ] * ] - 3 * L] L] - 1 L] L] L] L] * L] - " L
€ ] I - - ] I a = ] = I = - [ 3 ] = I - = 1,
| “ L | * r [ ] - * L b | L | L L} L} 1 +* L 1 | § < L}
[ ] r - r [ ] [ ] L] ] L] L] ] - - T L] L] L] - "
- » - * - * - - - - ] - * - * 1] - * 4 = F L
< . ] - - L] . 4 ] * * ] L3 - - L] - - - 3 1
- ¥ - - - - - - - * L] - - - - - - - L] = b ]
< | ] L | * o | L | r * * ] L] L ] * 1 a L] h | | ] 1
] » - ] L » L] [ ] r [ ] - " - L - ] L] L] - L -
€ - + - ] - - * ] 4 - + * - L] ] ] 1
- ‘ - - - - . - 1] a - - ] - - - a +* - . [
] ] L ] L ] 1 ] [ ] r [ ] L | | ] L ] L L ] L J L | L] [ ] [ ] 4
- ¥ ] L] ] ] - ] ] ] ] - 1 ] L L] - - T L » -
L i - - ] d i * - + . . ] - [ ] = L] - ] 4
- "‘ - - i - - " L] ] L] [ . L] [ ] - - 13 ] - -‘. -
] ] ] ] r L | ] | ] L | L | 4 r a 1 ] | ] * L | ]
- ‘ [ ] k| [ ] L] r [ ] L] | ] L] » [ ] L] | ] 4 L] [ ] | ] L | L L
* - - ] ] - - + - - ] ] 1 ] ] L] = 1 a I.‘
- " = - i - + 13 4 1] 4 - .3 L] = -+ - .3 + * l -
" - - L] - - - - - - [ ] - - - 13 [ ] - - - - L
- “ | ] ] L | ] L | | 1 | r - | 1 L + L | | L] | ] “ -
- T [ ] r L - L] - ] L] L] L] - r L] L] L] ] -
- ¥ - * * * [ ] 13 ] [ ] + - 13 ] * 1 4 r r - . -
L - = ] = - ] 4 ] 1] ] - ] ] = * - ] 1] - *
[ ] ,I | 3 L ] : ] [ ] ] [ ] [ ¥ L] - [ ] 4 L L] 4 L ] + L} ‘, L
] r 1 ] 1 - r L | r L] v T = L - * T T -
- } - + ] L L] L * L] + - r = L] - L - * -
£ - 3 * ] - - L] L] 13 - - - - = - = - !
- 'b L] o ] L] ] - - ] L] ] ] * - L] 4 ] * - i‘ L]
] ] '] 1] | ] 1 | 1] ] = 4 - 4 L] ] " ] 1] r -
- ¥ - kY - » - - r - - - - - - - 4 - - - ¥ -
i - - . - = - - l - a - L a ] - ] L - - 4
- '. - - ] - ] [ ] L] L | 4 L | [ ] * d ] + | ] k L | ! ¥ L
"« [ ] ] ] ] 13 ] ] L] r 3 [ ] ] - ] L [ ] ] - - b
- L ’ r - - - - - - + 4 - * 4 * - - L - ¥ -
+ - * - * - - ] ] - [ ] ] ] ] a L] ] - - £
- ’ - ] - = F] - - - - - - - L] . . ] - - ¥ ]
:{ 41 | ] | * | L] + | L | ] L] L L 1 ] L L | t‘_
- - ] L] ] - - a - ] L] - L L] ] L] - L L] -
" ] - - i - - b [l ] - ] I ] - a L] ] 1 - <
- " -+ - 4 1 Fs i Y A a - i Y - a a ] 1 - a ] Il ]
‘ 4 ] L] ] & E ] 4 [ ] [ L] L] | ] L] L + L] r L] L ‘l
] » = ] a ] * - 1] = ] - - - L] ] L] - - L] -
< * - - - - - ] * - a L] ] L] - - L] ] L] - <
- » L] - . * ] - - - ] 13 ] L] [ ] L] - ] L] ¥ -
't 13 ] 1] - - ] L) ] ] L | 1 | 3 L] L | | + | * 4 £
[ ] > - [ ] + [ ] [ ] [ ] [ ] [ ] [ ] [ ] & [ ] 4 [ ] [ | [ [ ] [ | ¥ 4
< r - r - r - - - - a + - - - 13 - i + - <
- r - ™ N ™ r - - - b - - * d 1 1 a 13 1 " 4
* . - ™ ™ - - - - - - L - Fs - = - a“ - ] 1
o " - - - - ] L] - ] - ] ] ] * ] - | ] | ] L] t‘ L |
b‘ L ] * L] | ] [ ] 4 r L) : ] ¥ L ] + L] L] L L] L] L] ‘
L} - ] L | L] - L L r L] L - L - - L - - -
‘ - - + a = a ] 4 - L] * - = - r L - L] - *
- ’ - - - - L] - a - ] L] - - = = ] ] ] * t* 4
‘{ ] * | | | ] L | | 1 1 | * L r L} r L} L] n L} ’
] L - L] ] [ ] - L] - r L] - L} L L] - L] r T -
< - - - - = ] . ] - - - * ] ] ] + * L] 4 %
" - - - - - - ] - " - - a - - * 4 ] - * 4
‘t a - [ ] [ ] ] [ ] [ ] ] - ] ] [ ] [ ] d | J L | L ] 1 L | 1 | |
[ ] r ] [ ] a [ ] [ ] - L] [ ] [ ] - - L ] L | [ ] ] 4 [ ] [ ] > 1
t - - - ™ - - - - - - - - - - - - b a ‘
] ¥ L] * - - =- " - - = - - - =- - - - > -
£ - r ™ r " . - - . - - - - - - - ] - "
d * ] - (] - ] ] ] ] ] ] - r ] [ ] ] 4 ] ] ‘? ]
‘_‘ | L ] 1 1 L | | L ] L] L ] L L - u L | " - - L] L >
1 L] L] ] . L ] r L] " = - " - - L] - - -
£ d - 3 ] ] ] - + - , - L] L] - - =- - I.
L L ] - ] f ] - ] = ] ] ] f | ] ] - ] 1 - ] "_? ]
’:: * a | 1 ] L ] * - L | 1 4 L L | L] L] L ] b Y
] [ ] - ] - " [ ] r L] " L] - r - L] 1 - - 't =-
._{ + - " 4 - + * L] - ] - L] L] - - L] L = 1 b‘
- I L] L] ] ] + L] 13 a " L] L] r - L] L] ¥,

means

[
L]
+
]
L]
-
L]
+
*
-
L]
L]
L]
L
-
-
L |
L]
L]
4
L]
]
]

+
L]
i
-
+
]
+
&
r
&
]
.
]
]
]
]
]
]
]
.

-

TLTLYLYLYL LTI UYL

>
-
<
DO

3

Curved piece

Figure 10

T ELTIIITIT I ESY,
AAA LA LSS AL,
i dddd ddddd
AP S

I

S TR KL
pFAII I IS

LIS

el d

AP TL LSS

FHLLETELEEETS
AL PR
Pl o P A
SETALPITIS S AT
HLL ST ESS
TETIPTEEIFSTSY,
PSP PSS




US 8,556,841 B2

Sheet 14 of 27

Oct. 15, 2013

U.S. Patent

i

N

A

BELT

ATM 2

:

Figure 10 A



US 8,556,841 B2

ATM?2

Sheet 15 of 27

Oct. 15, 2013

L-BAND
STR

U.S. Patent
STR

Figure 10B

Figure 10C

AS ATM2-SUP

SUP



U.S. Patent

Oct. 15, 2013

ATM2-DS

M A A A A

ATM2-5C

v v W W
i & A

IIIII

b e A R L LR A L L LR LA
i N T S T e ey
T A T R S A Y
T T T T T T T e T T
AR R R R R R R R R R T R
AR R R O R LY
M R R Y
Mt R S A T
A S e e R e R U
A T e T, T
M e e R R R
e e R R R
i T T, T T, T
T T, U U R,
I T i T 0 T N R, B
e T e B, T O W R R L, Y
e T T T T B T,
s e o S S L L R L R R
T T e T T i T T A

Sheet 16 of 27

STR-A

ATM2-DS

Point-SC

FIGURE 11

ATM?2

SUP-C |

EE IS T T LTS F AT RS TSI TSRV TP Sr
LIS TS AT TSI TSI ISITEEET SRS T TS TSI E R AT Ar,
o P R R g o g N R O P P e Ry
LIV O LI IO EE SOOI ET TIPSO TIPSR TP r A,
o o ol P P T S Pl P P Pl P P ol T o P PP N P P P PP P P P P P P R PP P
i d il dd il L L dat d Ll i i i d L L il dd Ll b td dd i L L L Ll il Ll dd dd s d it ddddd i ddddddddd sl d Ll d
il il i Ll Ll d it dd it il ddd il ddd i ddddtd bl d il Lttt il ddiddddd it dddtidddddddtddidtddidtdd
A AL L L Ll L L L L A Ll il L L AL L L B L L L L A L L hd L AL AL L Ll L L E Ll Ld

| FIGURE 11A

US 8,556,841 B2




U.S. Patent Oct. 15, 2013 Sheet 17 of 27 US 8,556,841 B2

DS-ATM2

3 » [ ] ] ] ] r ] r r -
* . & * d * F ] 4 - ] [ 3
] [ ] ] ] ] 1 [ ] L | L ] | ]
] [ ] [ ] ] » ] 3 u r

Figure 12

Figure 12A

SUP E

: |
« | SUPF |

Figure 13



US 8,556,841 B2

o,
v
-
L
2
7
S
<

Pad 1

Sheet 18 of 27

Balloon

FE I FE NS EENNIEREEFE NN
.___-_._l___ll-_.-_.-l-l--
aa mEm

I:I:I:I:l-.
h & d 'i'l'.l-
APl
L

Oct. 15, 2013

L]

I g EEEEdFEy AN
”l“-"l-l e
* I EE g AN d AN GRS ESEAN
s F I FEENE Y FAFERERAE

U.S. Patent

I B B N B BN BN B BN I B BN BN BN BN B B BN A 14 FFFNE & kB
[N B BN BN BN B B B B BN BN BN B BB BN BN B N B I A EdFEINEE
a g un 1 § F & & a4 &k kR
sl B e FFEEN & K 4 &R EE S

14 44 %% FF W
1A 0w [ I BB
IR R FEEAF 14 A FNF NN
ERE I N N B ] [ B B BN BB B ]

LB B BB A

PSSP
FLASITIPSY

.
b
oY
o
!
N
!.
N
S

Fid B & & & ¥ 1 FEER R I ARERTE
L 0 3N B BN BN BB i B A A 4 &40
FrBFEBRERTRER T 4 - ow h b E R R R E

* & B d 1 B H & BEA
Ed Bd & d A Ed FFERFEFAAN
P PR REENE T wx bk d s i 8 add
I BEE PR IRT L] [ B B B B R
EFERREEEI L] L3 T B B B B B BC R
EREE KA FEP L] rw FYT FE T hTwm

[ I I N T R NN B RN
TEEEE R EE EEEEEE R EEE R * & & ¢ d & B A E I EEAEE 1408
# F 1 unn ekl

SUP-3
STR
SUP-4

llllllllllllllllllllllllllllllllll

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

llllllllllllllllllllllllllllll
lllllllll
' E R TN T A BRI B R R N A BRI B B R BB
'E B EEEEREENTE RN RN BRI I B RN NN N R N N

4 42524 Ftmbabmdh s i B BEEREFEs B BFE SR PSR ER T
llllllll

--------
---------------------------
e mEm g s b & d & ks K F &S dd s
[ L] 'EEERNTE RN RN EENENNENN)
] - Ll = = o= b s A kR s d R
'E N RN NN T NN

v v w o w b v 4 & ek = d A F
llllllllllllllllllllllll

ok hd B FFFE A
s k F +d &S BN F¥BEEBEEEPR
A F B FF h i A EFEEFE T E
| ) 44 ¥ A F Ry g dEE
BN EFER®®F 44 b s
llllllllllllll

lllllll

& F b d 4308 FFEF & & §
mmho kg d kR ada
b g d B v Fad Bk
I IR RNy a gl
h k F " " & F 10K F* RSN
lllllllllllllll

IIIIIIIIIIIIIII

m o ok ook
FE I R A RNF RN I CFEEREE RS
E BB &% k4 kEBES$F a0
oo kb d AR A AR P

iiiiiiiiiiiiiii

m sk ko3
L N | [ IO IO N B BN B B B BN N BN BB B
1 & LI 3N B BN B NI B NN BN BN BN B R
LI I I B I B B B B B BB I RN B )

[ I ] L I |
- * 4 " mon
- 4
- e - ®F
e g E b g p e b Fdohod ok Ead S
% s 0 n g pFpr b obw kbR

ok ko od AR

Figure 16

Figure 135



US 8,556,841 B2

Bridge

Sheet 19 of 27

Oct. 15, 2013

Opening

U.S. Patent

-

S |

A/Vw
=
o .
2 w :
bar N .

<

TR OO
Vot 2020 %
2% 0% %%
Vot 0% %
WS

2%
IR
BSOS
PSS
NS
P KA
IO
NN
070%070%
EX AN
9009
SO
o 0 &4
NN
SN
peleleTa’e
XSS
1267 % %%
OSSN
e P 9.4
o e el
Lo 9. 0 04
O
[ K
SO
rd. 9. 9.9
%0 %%
P b 494
03070707
RSSO
Joteve% %"

"*H‘““ .“_. 1.4
* .‘. A
DX FEX

RCRR)

Figure 17A

Kigure 17

Foam

Figure 18A

Figure 18



U.S. Patent Oct. 15, 2013 Sheet 20 of 27 US 8,556,841 B2

STR

ATM?2

2"

N
\

FILIFITILIEIE IO ILLT P EEC I PEPEIS O LLLE I ITLEIELAALL PP Ll b Y PEIEPE YV IIIVII Iy,
yrrrr. ry ﬂfﬂ# 7002 s >y, "/ 7 . s .
Iy YITF) o P00 >y yryy, P REETT LI IERPIHIE 10 ITTL P LI PR IEI IR IEIPIWILIE )

SIS r7rs, S P Pl cd s 777 il dd (s FFreY, LIPS
 / 4 il d Ly Y Y, Ll d 7, > Y v,
o, S’ ”,

(4 'y L L 7 STV PI PSSPV T ISP TSI Y 'y

o

» N

NN
N
3

A & B oA & B N
v ¥ ¥ wy w w g w w

AU 88N npprrry

tﬁ
v

ATM2-E

Figure 19

HOOK

ST TIPS PRI E LTSI TSP TSI ISP T IS ITS IS TSI TSI TSI IS
LIS I TP E TSRS TIPS ETEIS I TTI I S I L AL PS Y
PETL LTSS PSS ISP TSI TSIV IS TIPS TIPS ITI TSI I 7S

SIS ILI TS TSI TP ITIPTISITSTSISESE TIPS IS TIPS TS
PSSP LTSI ITI T IISITTTIEA I S T E P IISIS I I I T I TESEFLSTISPTLE T
LETESISILLILIETS IS IOLT LIS TSELTSLLS I IT TSI LSS IS TS LT ETIEPS SIS ISP

STR

.

Figure 20

Hook

N Al d il il dd il ddid dd i ddddidddddddddditlddddddddddddddiddddiiddtidddddadddidadididdd
POITEE PRSI PERE DIPTSR IR IE IO PP IR ISP PES OISO TER IS
AT SEVEPT IO PSPPI POV ELT ISP EPE ISP LSOOI TSI ITrY

PSSR I TSI T TN IEL TIPSR ISP IS
PITIIIIIIITIIITITIIIFITIIIIIFIIII T IITIIIIIINITETI NI ITFIIIIIFITI I I I EIFTII VI I T IITIIIT I I I T
PP ILTLTI TSP TLPTII P TSTITS SV E LTS PSP LIPS ISP TIPS rS

Spike Figure 21




US 8,556,841 B2

-\,_ _,
|l«—

I

Rigid Layer

d

3

P

Sheet 21 of 27

. — — — — — — — —— - — — il kil P S p—— g —— —
& I_.I.-_.-_ EE S S S FFEEEE RN, . eE r o Ew . w = o oo o= & A&

Pad

Oct. 15, 2013

U.S. Patent

Figure 22

Rigid Layer

Flat

ATMI

-
L]

Cylinder

ATMI

Handle

L I I3 FOn SO IO BN I [
RN
HAr By

H, H. §; §. N
« i
a8, L B, LB

Handle

Figure 23



U.S. Patent Oct. 15, 2013 Sheet 22 of 27 US 8,556,841 B2

SUP

STR-P _
ATM?2

-------------------------------
-------------------------------
-------------------------------
------------------------------
-------------------------------
———————————————————————————————
-------------------------------

_______________________________
———————————————————————————————
---------------------------------
--------------------------------
-------------------------------
-------------------------------
-------------------------------
-------------------------------
_______________________________
_______________________________
_______________________________
———————————————————————————————
————————————————————————————————

--------------------------------------
--------------------------------------
--------------------------------------
———————————————————————————————————————
:. 't L L | L} . il il e R — — — — — — — o s b i M e B e e e e e o e e e e e e e e —
---------------------------------------
---------------------------------------
--------------------------------------
--------------------------------------
--------------------------------------
--------------------------------------
---------------------------------------
g [ T T T T T M N M M e e W M e e e e e e =
---------------------------------------

&
B
---------------------------------------

-------------------------------
———————————————————————————————
-------------------------------
--------------------------------

|;EE E-E G g O T T T O - EE A A - S B A R O e T T S S T S S T S . ..
_E- EI ES SR g e e T AT e A O EE T EE A EE EE B D e e T S S S S T S . .-

-------------------------------
-------------------------------
-------------------------------
-------------------------------
-------------------------------
- O A O O - G R aE o O - e B S S e e B O T S S S . - - e
T W IS I IS S EE A EE SR R N EE S S AR S B i S e wE e e e e ]‘ : ‘‘‘‘‘‘‘‘‘‘‘
i Ny
.............

llllllllllllllllllllllll

‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘

lllllllllllllllllll

llllllllllllllllllllllllllllllllllllll
LU T N I L

Hand | = s
rest

STR-R
| e

Fingers
pocket

Figure 24



US 8,556,841 B2

Sheet 23 of 27

Oct. 15, 2013

U.S. Patent

ATM
Tubular
SUP
AT

Wound
Sup

Ls
]
LI ]

L}
L

| |
4

L]
AR F AR RS

1

i d
LI

]
*

*

r

*
*

L
L N
L I

] + 4 # = mom g & k&

»
- &
2 R a DR EAN

i & & & F

L]
*

L]

- -
L IR IR
LR B N
=TT rFrrm

- n
i‘I‘i‘I‘i.i
1

L

LI N B B
L)

L B N & & I &k B B RN A B®
* &

LI |
I‘i |
*  d kb w

L L L I U L N N B

+
LI N L N B N O N

L B I B N NN N N RE N

" atat
LI A
N " om o

+ F F B
L]

[ n " B E & F 9

-+

+*
*

k
-

F  § =

* [ I |
L | - m
1 4 . ® = o
[ ™ 1 a1 1 1 L]
" T W F TR = n
1 4 & ® &

m W F + F &

]
L]
1
oA W I EEEEEEN
[ B ] + [ I B | = B
- [ ] L]
]
1

+ w

L]
t
L]
L]
1]
L]
]
]
[]
L]
L]
4
*
L]
L]
]
]
]

]
L]
! n d A & A & R & F B
[ ] 444
[ B S BN AN
1 L3R 3
= FrE g+ i w
" .

]
L]
]
1
n
[l
€
]
L)
r
L]
]
n
n
1
P
1
n

[ |

| |
N
L
n
[
n
-
L
n
L
'
[
-
| |
L
"
r
N
’ , )
" . b A A S Sl N
b

]
| ] [N |
¥ F 1. ¥ ¥ 5 B
| B |
LB B BB BN
] o d

.
[ BN B BN BN B N N

L ]
| ]
u
L |
L J
]
ol
L J
L
]
L |
L J
| ]
o
| ]
u
]
[ ]
| |
n =y v m o b

Figure 25

Wound

Sup

Detachment

line

Figure 26

Figure 27



US 8,556,841 B2

Sheet 24 of 27

Oct. 15, 2013

U.S. Patent

Hard Pad

Blade

&+ kB B & & &k &k & & & m &k & kh & 4 4 4 § FE F H I I §F I B B B E ENE SN SN NS b $i =

R N A U

R E T, | A & & & & & & B N N N N AN & &N & & & & &S FFAEFEEFEEFERDRAA

E N EEEEEEEEEEEEYFEFFPFTY PPkl oa s .-_-_-

]

1

..l

1

L}

L |
] » p—.
1 .-- —
1 L] e
- [r—
-.I_ . o b oo B B B B Ok Bk kNN d kb ok ok ok ok ok ok ok ok ok d M d S A 4 & & k& & N & & &N AN RN " —
T F T "OFTTFERETTT LI - o - frm—
] -| at I| -l—_ -l... .__.l... .__.l... .__I... ___I... +I.- .-i.. -- -i _-i _-ll Ny —

4 a4 W AW A EFPWR m g E oy w m o momomom o omonhomoshom ok ok ok ok ok ok & ok o odeoe & & & &AL NA NN LS ENSSS S & NN EEEE R o g M e e N e ) !.1.-i...-.l-.-ll-il-ll-ll-ll-ll-_-_--._-.J.-.__.J..-._.I-l-
] N N E EE R R EEEEEE N EEE N W E & 4 d N sk o osk sk ok k& k& & RN R -_.-_-l....-_-l....l-l—_l-.r.l.-_.r...l.-_l...l.il.._l.il._.li.l-.l.-.l-l--l.-_-'__-i_'l-.l-'l.-_.l'-l'.-_'l-..__l-..__l-..__l.-..__l.-..__l.-.-.l.-...l-..-li.l.ll.-__-l‘_-._- p—
1 b % h 4 p & 4 4 F & B E B E k d A dEEEEEEFEFEREFEENYEASFEEEEFEEF PSS PSS EFFF PP E A g s mE sk ko -i-__. -l.-__. ....-ln .-I.-l -l_-..r -_-.l -| ...l..l l.-.-l -.-.-..- -.-_.- -.- -I.-_! -Il_! -..-... lil. lil- ii-_. -il- -ii_. .-__-i_.. -.-illiili!il_-_-.il_-___.il_-_lwll.-l -.-._ -l.__.._ il.-....il-.__ ey
i 1 I e e L T MRl ML PR R Pl el e L T I i i i i i i i Y DL L LT R R IR R e—
; m 4 w w ow wow mwow of of % & w ook ok ok ohoyp ok ks Bwow bk bk BN NN dd ok d kAt FFFFFAAdA A EFEEFEEEY R l-l __l..-___..-I--llnlln__..-..-.._..-_.-..-.-_.l-i.-l-_l.iil.-_iliir.-_--_i!-_- [ .-.1-.-.-_-.-.-..____ L] L) - T my Ty jr—

M " " ™ » & " ™ ™ ™ ™ ™

+ + 4 4 W W W Y B S F FFFFPFEY %% %8 5 5y 54y fmopodok ok ok koo s & A A A A N R E A A A A A A s B EEE O

uln

4 & 4 & B & B B d B & & % & F & d & & & &+ F FEEEE I$I I I I I I T % 8 % % & & % &« 4 2 a3 4 3 406 4 dseoddddsdddss s b

+ 4 w w uw v yw vy oy ks g g p s = g g = o of p & % g s & & bk bodokhdFFFFEFEFFEAEFEFFF AT F Y FFFFFFYTF

WO W W N N g g iy Yy g g N g g Y B oy oy oW e g gy
e A A A A A A A AR A A A R A AR A A A A A AR A A A A& A A A A g

WOW W W g A W W W W W W W W W W W W R R R R R R R N R R N MR
4 d 4 B EEEEEENERFSFFEIENASFFEFEFFPFFFIIFELYT TN Ny mEm L

4 4 H H EEEEEEESFEFE®+FPFFY¥Y 4 % FFFPFEFPFPFPFP L FPFF " @ 8§ 71 7§ § 58 =2 8 B R B m = od oo oA d kA dFFFFFE

*
A A A A A AR R A A A& A A A A B OB & & & & & A A A A A A A A A& 4.,
o

+ d & 4 4+ 4 4 4 4 4 # ¥ F #F I 4 B B B} GG S ¥ ¥ F FFFFFYyY ¥y Sy PRy FE§ R FE S F§f 5" a8 &5 5 F 5 =8 ®m 3 W o kB EE

Lock

Hinge
ATM2
Lower piece

Lock

Cover piece

Hard pad

Overlap

Figure 28

Cover

| Soft pad

Blade

Soft pad

AT

{ Lower piece

Figure 28A



U.S. Patent Oct. 15, 2013 Sheet 25 of 27 US 8,556,841 B2

NO-ATM?2
i ATM2-V

ATM2-U

!

Figure 29 Figure 29A
ATM2-V

—<———| R-Rigid

| ATM2-U

ATM2-R

Figure 29B



U.S. Patent Oct. 15, 2013 Sheet 26 of 27 US 8,556,841 B2

Figure 31



U.S. Patent Oct. 15, 2013 Sheet 27 of 27 US 8,556,841 B2

Opening

1t ATM2-YZ

Figure 32

ATM2-YZ

]

Figure 32A



US 8,556,341 B2

1

DANESHVAR WRAPPING MEANS AND
METHODS

This application incorporates by reference and claims the
priority of the provisional application No. 60/755,269 filed on
Jan. 3, 2006.

THE BACKGROUND OF THIS INVENTION

This mvention 1s related to an improved version of the
wound wrapping and support means for using n a living
body. Rapid wound dressing and wrapping the wounds are of
significant importance and may save a lot of complications
and lives. Also the stability of the wrapped units are very
important since 1f a unit does not stay in the intended area 1t
will not function properly. Wound compression and preven-
tion of the bleeding are of significant importance as well as
the covering of the whole area and preventing a site of wound
to be without coverage. Observing such problems 1n his
patients the applicant decided to try to solve these problems
for humans and due to his research he has introduced many
models that are in the archives of the USPTO. By presenting,
these units the applicant wishes to help humans 1n a large
scale.

THE BRIEF EXPLANATION OF TH.
INVENTION

L1

The new methods of wound support and means of dress-
ings that are introduced here are improved version of the
models which this applicant has previously introduced to the
USPTO by this applicant. These units continue to utilizes
special fabrics with attachment means 1n its end/s as well as
its body, for attaching to the support unit as well as its own
body, on a detachable/re-attachable basis. This model also
utilizes a support, which at least has some portion of its
surface covered with a zone of attachment means such as the
loop-fastener attachment means and hook fastener attach-
ment means, 1t also mtroduces many models with use of a
support means. The application also introduces wound sup-
ports means that are made from combinations of support units
with straps. There 1s leg support which 1s modified and 1s
improved with a model that covers the legs more completely
and also uses extended means for providing protection to the
teet and thighs. A long wrap allows the user to wrap a leg or
arm easily and more securely. The use of more than one
support 1s stressed again. The applicant utilizes his former
ideas of wound supports and wound care with new ones 1n
making more usetul units for use in different areas of the

body.

BRIEF

EXPLANATION OF THE FIGURES

The applicant apologizes for the multiplicity of the figures
and the rather difficult numbering of the figures, however,
they are needed to make the models understood. He will
present a colored figures, so that the examiner and the users
can understand these units much better 11 the USPTO rules
allows. He will also present a movie that shows how does
these units function 1in real time.

Please note that some parts of this invention are shown in
different figures, for preventing a crowded figures. Please also
note that many of the options shown 1n different figures can be
combined to be used in a single model.

FIG. 1. Shows a strap means made from Lycra (TM) that
has zones of attachment means, ATM1 on its outer surface.
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FIG. 1A. Shows the cross cut view of the a strap means
shown at previous FIG. 1.

FIG. 1B. Shows the front view of a stretchable strap means,
that 1ts both surfaces function as a loop fastener attachment
means.

FIG. 1C. Shows the rear view of a the stretchable strap
means, shown 1n previous FIG. 1B.

FIG. 1D. Shows the cross cut view of the strap means,
shown at previous FIGS. 1B and 1C.

FIG. 2. Shows a strap means that has small and large zones
of loop fastener attachment means, ATM1 on 1ts surface.

FIG. 2A. Shows a strap means that has dots of latex or
rubbery type material on it to prevent from skidding.

FIG. 3. Shows a strap means similar to FIG. 1 except the
strap means, STR-S, also has zones of hook fastener attach-
ment means ATM2 on it’s outer surface.

FIG. 3A. Shows the cross cut side view of the strap means,
STR-S shown in previous FIG. 3.

FIG. 4. Shows a support with a long strap means for being
wrapped around a limb.

FIG. 4A. Shows an extension piece for the unit shown at
previous FIG. 4. FIG. 4AB. Shows a strap similar to the
STR-F from FIG. 4 1n more details. FIG. 4B. Shows a com-
plimentary unit for the unit shown at previous FIG. 4.

FIG. 4C. Shows a hose means that allows the strap-support
means to be attached to 1t.

FI1G. 4D, shows double sided attachment means, ATM?2
with a rigid body for attachment to the front surface of the
support.

FIG. 4E, shows the rear surface of the unit shown at FIG.
4D. FIG. 4F, shows the cross cut view of the unit shown at
FIGS. 4D and 4F.

FIG. 5. Shows a strap means with trapezoid detachable,
re-attachable end means.

FIG. 5A. Shows the cross cut side view of the strap means,
shown 1n previous FIG. 5.

FIG. 6. Shows a strap means with smaller end piece that
allows the hand of humans to grip the end and apply easily and
zones of ATM2. FIG. 6 A. Shows the cross cut side view of the
strap means, shown in previous FIG. 6.

FIG. 7. Shows a support means with three wide strap means
attached to 1t.

FIG. 8. Shows a wide strap means with cut at the end and
two tongues. FIG. 8 A. Shows the cross cut view of the unit
shown at FIG. 8. FIG. 9. Shows a special support for leg with
two wide strap means with cut at the end and two tongues.

FIG. 10. Shows a support means, SUP, made from a non-
stretchable layer with an extension piece for the leg.

FIG. 10A. Shows a more extensive support means for
supporting the strap means from foot to the upper thigh.

FIG. 10B. Shows a shaped strap means fortified with an
skeleton made from an elastic material.

FIG. 10C. Shows a shaped strap means with a support
means for the ankle foot area.

FIG. 11. Shows a support means designed for use 1n the
head.

FIG. 11A. Shows a complimentary strap means for use
with the umit shown 1n previous FIG. 11.

FIGS. 12 and 12A. Show a support means with adhesive
backing for adhering to the skin.

FIG. 13. Show a support means consisting of two supports
attached to each other by a band, for use 1n moving area.

FIG. 14. Shows different pad means for compression ol the
wound for use with these units.

FIG. 15. Show two support means attached to each other.

FIG. 16. Shows two support means attached to each other
with use of a strap means.
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FIGS. 17 and 17A. Show a pad means with a bridge 1n its
rear.

FIGS. 18 & 18 A. Show a bridge with attachment means on
its rear surface.

FIG. 19. Shows a strap means with holes 1n body and
extended attachment means 1n one end.

FIG. 20. Show a hook means at the end of a strap means.

FIG. 21. Shows a strap with other form of hook means at
the end.

FI1G. 22. Show a flat tool designed to allow easy application
of a long strap.

FI1G. 23. Shows a method and the tool for easy application
and the removal of a long strap.

FI1G. 24. Shows support, strap means with a hand rest.

FI1G. 25. Show support, strap unit attached to a garment.

FIG. 26. Shows a complimentary hose with attachment
means for the leg.

FI1G. 27. Show a pad means that allows quick opening.
FIGS. 28 & 28A. Show a unit for cutting the end of a strap.

FIGS. 29, 29A & 29B. Show an end piece for controlling
the end of a strap.

FIG. 30. Shows an end piece for the strap which makes 1t
smaller. FIG. 31. Shows an end piece for strap with a hook
means at the end.

FIGS. 32 & 32A. Show a D-Ring for controlling the length
a long strap.

DETAILED EXPLANATION OF THE FIGURES

FIG. 1. Shows a special strap means, STR-S made from a
stretchable fabric that functions as a stretchable, loop fastener
attachment means 1n all 1ts length as well. Very, importantly,
please note that the straps means referred in this application
are made from a stretchable fabric commonly called “Lycra™
(TM) and 1s presently available 1n US market. This stretch-
able fabric 1s a woven fabric that has the Lycra in 1t with other
material such as nylon etc. In the course of his research the
applicant noted that this material 1s capable of stretching and
detachably/re-attachably, directly attaching to the support
through detachable/re-attachable contact of a shiny surface of
the Lycra (IM) fabric with the hook fastener attachment
means, Velcro (TM). Thus he made supports with zones of the
Velcro (TM) attachment means on 1t’s outer surface. Thus the
attachment means on the support comprises a suitable hook-
type material, such as Velcro. The Lycra (TM) fabric has a
dull (non-shiny) surface opposite the shiny surface. Because
of the mventor’s discovery of the properties of the Lycra, a
strap made from 1t 1s both stretchable and directly attachable
and detachable to the support so that attachment can be made
with different degree of stretching and different distances
along the length of the strap, and without any special attach-
ment device attached to the Lycra or the strap. Thus this strap
not only 1s a stretchable fabric but also it functions as a loop
fastener attachment means 1n one of its surface which has a
shiny appearance. Therelore, any part of this strap means 1n
the shiny side 1s capable 1n attaching directly to a matching
hook fastener attachment means, ATM2, on a detachable/re-
attachable basis.

This 15 a very important and usetul property and makes this
unit umque. It allows making the units explained in this
application possible.

This strap has the property of conforming to the shape of
the area, that 1s wrapped such as a limb and joint. It allows the
air to go thorough which 1s important 1n allowing the sweat to
descipate and area to be comiortable. It 1s a thin, non 1rritant
tabric. Importantly, the applicant has made straps by sewing
or attaching this fabric with having the shiny surface to be 1n
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the outside so that both surfaces of the newly made strap
allows 1t to be attached to the hook fastener attachment
means, ATM2 on a detachable, re-attachable basis. Impor-
tantly, 1n this model the applicant proposes that this fabric
may be further modified 1 order to have zones of loop fas-
tener attachment means, ATM1 on 1ts second/outer surface or
the non-shiny surface (the shiny surface that allows the hook
fastener attachment means, ATM2 to attach 1s mostly reflered
as the rear surface). Thus it allows the end of the strap means,
STR-S which has a zone of hook fastener attachment means,
ATM2-B shown in FIG. 1A to be attached to those zones on
a detachable, re-attachable basis. This will be similar to the
fabrics that has many patches of raised flowers or special
patterns etc. Importantly, such zones of loop fastener attach-
ment means may be woven to this fabric or they may be
adhered or attached to the outer surface of the LYCRA (TM)
by various means. Again, the advantage of this modified strap
means 15 that 1t allows the end piece of the strap, ATM2-B
shown 1 FIG. 1A to be attached to any part of the outer
surface of the strap, STR-S on a detachable, re-attachable
basis. Thus 1t prevents the end of the strap means shown 1n the
lett side of the FIGS. 1 and 1A to be loose. This provides a
grate advantage 1n handling the unit made from this strap for
the purpose intended 1n this application. The advantage 1s that
the very end of the strap after wrapping a limb will attach to
the outer surface of 1ts own and will be stable and fixed. Also
in some other models it allows wrapping of the strap over
itself multiple times without allowing it to slip. The support
will hold the strap 1n position securely and prevent i1t from
moving.

Importantly, the outer surface of the first end piece of the
strap, STR-S (shown at the right side of this figure) may have
a zone ol loop fastener, attachment means, ATM1-A and
second end of the strap means, STR-S (shown at the leit side
of this figure) may have a zone of loop fastener attachment
means, ATM1-B. Also the first end of the strap means STR-S
shown here at right side of the figure also has a zone of hook
fastener, attachment means, ATM2-A on its rear surface
(shown at FIG. 1A) that allows 1t to be attached to the outer
surface of the support, SUP shown at FIGS. 4, 7 and 10 on
detachable, re-attachable attachment means. The strap means
may also have zones of adhesive means on 1ts rear surface to
allow the strap to be adhered to the skin or to the underlying
strap or other objects 1n order to add more stability and secu-
rity as shown at ADH, 1 FIG. 1A.

FIG. 1A. Shows schematically the cross cut side view of
the strap means, STR-S shown 1n previous figure. In this
figure the body of the strap means 1s shown at STR-S, the
shiny face of this strap means 1s in the lower side and the upper
surface of this strap has zones of the loop fastener, attachment
means, ATM1 on it only few are marked. Both ends of this
strap means have a zone of loop fastener, attachment means,
ATMI1-A and ATM1-B on 1ts upper/outer surfaces respec-
tively and a zone of the hook fastener attachment means,
ATM2-A and ATM2-B respectively. Importantly, this method
allows the end of the strap itself or the beginning of another
similar strap to be attached to this strap means on a detach-
able, re-attachable attachment basis, 1n order to extend the
strap means and control the end of the final strap means or to
lengthen the strap means.

Importantly, the strap may also have zones of adhesive
means, ADH, that allows the strap to be adhered to the skin or
to the underlying strap or other objects 1n order to add more
stability and security.

FIG. 1B. Shows the front view of a stretchable strap means,
made from a fabric that both of its surfaces; in front and in rear
functions as a stretchable, loop fastener attachment means,
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ATMI1, which 1s capable of attaching to the hook fastener
attachment means, ATM2 directly, on a detachable/re-attach-
able basis. The front face, 1s shuny face, 1s marked at Shiny
Face.

FIG. 1C. Shows the rear view of a the stretchable strap
means, shown 1n previous FIG. 1B. In this view the rear face,

Rear Face 1s also a shiny face, marked at Shiny Face and
functions as the ATM1.

FIG. 1D. Shows the cross cut view of the strap means,
shown at previous FIGS. 1B and 1C which shows that both the
top and the bottom surfaces of this fabric are capable of
functioning as a stretchable, loop fastener attachment means,
ATM1 and are capable of attaching directly, to the hook
fastener attachment means, ATM?2 on a detachable/re-attach-
able basis.

FI1G. 2. Shows a strap means similar to the model shown at
previous FIG. 1 except 1n this model the strap means, STR-S,
also has rather large zone of loop fastener attachment means,
ATMI1 on 1ts surface, shown in the right side. So that this
allows the end of a similar strap which has a zone of hook
fastener attachment means, ATM2 on 1t’s rear surface to be
attached to this zone on a detachable, re-attachable attach-
ment basis, after 1t 1s wrapped around the limb and attached to
the support, SUP. This provides significant advantage 1in some
models of these units and prevents from the free end of strap
to be loose. This 1s useful when the length of the strap 1s
longer and will exceed the width of the support and needs to
be controlled.

FIG. 2A. Shows a strap means made from Lycra (TM)
except the body of this strap means, STR-T, has dots or zones,
Latex dots of a material such as latex, rubbery, or other
synthetic material that are raised or have raised parts that will
function for preventing the overlaping strap to skid. These
raised zones can be located on the one surface of strap and 1t
will provide a sort of grip on the in-coming surface of the strap
mean or the fabric so that the combination will prevent them
from sliding, or displacement easily. Importantly, these dots
or zones can be only 1n one side or 1n both sides of this fabric.

This method 1s designed to provide the following advan-
tages.

1. More stability to these units. So that one unmit would not
slide or skid over the other and will keep its position as
it was placed 1nmitially.

2. It will not stick these straps to each other.

3. It may promote the attachment of these two straps.

In this figure this material 1s shown 1n the form of dots,
Latex dots which 1s scattered all over, although they may be
made 1n the form of lines of different shapes or patches. The
thickness and the shape of these spots or means may wary and
they may have a shape that will engage with each other when
are 1n approximation or the contact of each other.

FIG. 3. Shows a strap means similar to the model shown at
previous FI1G. 1 except 1n this model the strap means, STR-S,
also has zones of hook fastener attachment means, ATM2, on
it’s outer surface. So that this modification allows the shiny,
rear surface of the body of the strap, made from a stretchable,
loop fastener attachment means to be attached to such zones
of ATM2 on a detachable, re-attachable attachment basis.
This provides significant advantage and causes.

1. More stability of the unit and prevents the outer strap to
slide from the 1nner strap when the strap 1s wrapped on a
patient’s limb.

2. Allows the rear surface of the strap to be attached to these
zones when 1t does not have ATM2 zone on 1t.

3. Allows other strap to be attached to the first strap on a
detachable, re-attachable attachment basis.
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FIG. 3A. Shows schematically the cross cut side view of
the strap means, STR-S shown 1n previous FIG. 3. In this
figure the body of the strap means 1s shown at STR-S, the
shiny face, Shiny Face of this strap means 1s 1n the lower/rear
side and the upper surface of this strap has zones of both the
loop fastener, attachment means, ATM1 and also hook fas-
tener attachment means, ATM2 on it only few are marked.
Importantly, this allows the end of the strap means, STR-S to
attach to the loop fastener attachment means, ATM1 of the
outer, surface of this strap when 1s wrapped on a living body,
also the inner/shiny surface of the strap means, STR-S to
attach to the zones of the hook fastener attachment means,
ATM2 of this strap on a detachable, re-attachable attachment
basis, for making a very sturdy, stable attachment.

Both ends of this strap means have a zone of loop fastener,
attachment means, ATM1-A and ATM1-B on its upper/outer
surfaces respectively and a zone of the hook fastener attach-
ment means, ATM2-A and ATM2-B respectively.

FIG. 4. This figure shows a very distinct wrapping system
of a limb and a method of doing 1t which consist of a support,
strap means similar to the main models discussed 1n the text,
except 1n this model the unit has.

1. A support means, SUP which 1s made from a long layer of
either laminate or similar unit which has an outer cover
made from loop fastener attachment means, ATM1 marked
in the bottom of the support. Which also has zones of hook
fastener attachment means, ATM2 on it. Thus it allows the
shiny surface of a strap means, STR made from a material
explained 1n the test such as lycra to be attached to the
zones of ATM2 located at the surface of the support, SUP
on a detachable, re-attachable attachment basis. Also the
end piece of the strap means, with ATM2 (in this figure
specified as ATM2-IR) to be attached to the surface of the
support means, SUP on detachable, re-attachable basis.
The long zones of the hook fastener attachment means on
the surface of the support, SUP can be

1. From soft flexible material.

2. From a hook fastener attachment means with a body made
of a rather rigid material 1n order to prevent the support
means, SUP from shrinking and bending.

3. From combinations of multiple small pieces that can be
removed and re-attached.

4. Can be double sided hook fastener attachment means.
Which can be attached to the surface of the support, SUP.
Importantly, in this model the body of the strap means, STR

consist of two segments.

a. The mitial first segment, STR-E which 1s attached to the
support, SUP, 1s a long elastic strap means, which the shiny
surface of the strap 1s in the rear/lower side of 1t. So that this
part will wrap around the limb and attach to the zones of the
ATM?2 of the support, SUP on a detachable, re-attachable
attachment basis. Importantly, the STR-E may have zones
of hook fastener attachment means, in its front surface,
ATM2-IF which allow the shiny surface of the strap means,
STR-E to attach to these zone after the first wrap around the
limb. Importantly, this figure such zones may be located
only in the upper border of the strap, STR-E 1n order to
prevent them from being exposed (without being covered)
and to attach to the dress of the users. Since the strap will be
moving up from the ankle toward the knee.

b. The later, second segment, STR-F 1s also made from a
material such as lycra but its shiny surface 1s located 1n the
outside/in front so that the incoming end piece with ATM2-
F, will attach to 1t on a detachable, re-attachable basis.
Importantly, the rear surface, dull surface of the segment
STR-F may have zones of hook fastener attachment means,
ATM2-1IR 1n order to allow the upcoming part of this strap
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to be attached to such zones on a detachable, re-attachable

attachment basis. Importantly, as shown 1n this figure, such

zones may be located only 1n the lower border of the strap,

STR-E 1n order to prevent them from being exposed (with-

out being covered) and to attach to the dress of the users.

Since the strap will be moving horizontally or somewhat

down from the knee toward the knee.

Importantly, this strap means 1s long for being long enough
to be wrapped around the leg, arm or another part of the body
and to have 1ts end piece, ATM2-F to be attached to 1t by
attachment means, ATM2 or any other means on a detachable,
re-attachable attachment basis, by one of following means.
1. Having zones of attachment means such as loop fastener

attachment means, AT M1, on the outer surface of the strap

means so that the end piece of the strap which has attach-
ment means to be attached to 1t on a detachable, re-attach-
able attachment basis. An example of this 1s shown at zones
of ATM1 at the outer surface of the end of the STR-E and
also at the outer surface of the strap, STR-F. These zones
allows the hook fastener attachment means, ATM2-F from
the end of the strap STR-F to attach to one of these, which

ever zone that the end piece matches its position and on a

detachable, re-attachable attachment basis and 1in a more

durable basis.

2. Having a strap means made from double sided lycra, so that
the hook attachment means on the body of the strap or at the
end piece of the strap, ATM2-F to be attached to 1t on a
detachable, re-attachable attachment basis.

3. Having one segment of the strap, STR-E such as the mitial
part of the strap to have an outer surface of the lycrathat has
a shiny surface and allows the end piece of the strap,
ATM?2-F to be attached to 1t on a detachable, re-attachable
basis.

4. The rest of the strap may have a segment such as STR-F
which has an outer surface made from shinny surface of
lycra or double sided lycra that allows any part with ATM?2
on 1t or the end piece ATM2-F to attach to it on a detach-
able, re-attachable basis.

5. Use of a complementary piece such as one shown at FIG.
4A.

6. Use of various snaps mean, some shown at this application
at FIGS. 19, 20 and 21.

The optional segment of the loop fastener attachment
means, ATM1, such as the shiny surface on the 1mitial outer
surface of the strap STR-E can play a very crucial role 1n
allowing the end, ATM2-F of the strap means, STR-F to be
attached to 1t on a detachable, re-attachable attachment basis.
Since the straps can be attached to different spots of this piece
thus this allows the functional length of this segment to be
decided so that the end ATM2-F will fit and attach to this
segment and allow multiple detachment and re-attachment to
occur. Also it allows custom made units to be made for this
purpose so that the end of the strap, ATM2-F will end to attach
to this segment.

Also the zone of hook fastener attachment means, ATM?2
on the ATM1 allows the body of the STR-F to be partially
attached to it for some stability. The method of use.

In this method the user places the support means, SUP on
the leg or arm 1n a suitable place and the strap can be attached
to the support means, SUP on one end of the SUP or the other
end. For example the support-strap means, will be placed 1n
lower leg close to the ankle and the user will wrap the strap
around the leg obliquely, moving up close to knee while
pulling. In each wrapping circle the inner surface of the strap
will attach to the ATM2 of the SUP till the STR-F comes and
the end of this segment, ATM2-F will attach to the outer
surface of the STR-F on a detachable, re-attachable basis.
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The end of the strap, STR-F shown at ATM2-F 1s made of
hook fastener attachment means or similar unit has capability
to attach to the outer surface of the strap on detachable,
re-attachable basis.

The end piece of the strap, STR-F has an attachment
means, ATM2-F which can be also as follows.

1. The rear surface of this attachment means to be, hook
fastener attachment means, ATM2. And the front also to
have a the same.

2. The rear surface of this attachment means to be the hook
fastener attachment means, ATM?2. And the front to have a
loop fastener attachment means, ATM1.

3. In some case the unit shown at FIG. 4A will be utilized for
controlling the end of the strap means. In such case the
complimentary piece, SUP-B, shown at FIG. 4A will be
attached to the end of the ATM2-F. Then the strap, STR-G
will be wrapped to allow 1ts end piece, ATM2-G to attach to
the SUP-B. The D-ring of this unit allows the length of the
STR-G to be adjusted, so that the total length of this piece
will be proper.

Importantly, the strap means may use an adaptor that
allows the strap to be delivered easily and also to be removed
and re-applied easily. This adaptor 1s shown at FIGS. 22 and
23.

Importantly, the zones of hook fastener attachment means,
ATM2 located on the support, SUP may be made by following
the following methods, shown at FIGS. 4D, 4E and 4F.

1. A rather rigid layer shown at Rigid Layer at FIG. 4D which
has an outer layer with
A. a zone of hook fastener attachment means, ATM2-B

shown at FIGS. 4FE and 4F on 1ts rear/lower so that it can
be attached to the outer surface of the support when the
outer surface of the support has the property of the loop
fastener attachment means on 1ts surface.

B. A zone of hook fastener attachment means, ATM2-A on
its front/outer surface, shown at F1GS. 4D and 4F. so that
the incoming strap means, STR can be attached to 1t on
a detachable, re-attachable attachment basis.

Importantly, the grip of these two hook fastener attachment
means may vary to allow more grip for attaching to the sup-
port, SUP so that when the strap, STR 1s being pulled away
this piece would not be dislodged.

What happens 1s that since the lower surface of the DS-
ATM2 has more surface covered with 1s piece shown at those
figures at ATM2-B and also has more grip as it 1s chosen to,
the strap will detach from the ATM2-A of these units without
causing the rigid piece to detach from the support.

Importantly, the body of the rigid layer will prevent the
support from shrinking.

The use of hand hold tools with these unats.

The applicant has designed a hand hold device shown at
FIGS. 22 and 23 for use with the unit shown 1n this figure and
related 1items. The use of this hand hold device/adaptor 1s that
it allows the strap to be applied/wrapped on the limb and
removed from the limb with significant ease. This hand hold
device may have different versions.

1. In one version the shown 1n FIG. 22 the device consist of a
rectangular shaped, rigid layer, Rigid Layer with a zone of
loop fastener attachment means, ATM1 on it. Pieces of
pads, Pad are wrapped 1n the sides of this unit to provide
more body and grip to this unit. The zone of loop fastener
attachment means, ATM1 may be on one or more of these
pads or the body of pad may be made with an outer surface
made of loop fastener attachment means, ATM1. This zone
allows the end of the strap means STR-F from FIG. 4 which
has a zone of ATM2 to be attached to 1t on detachable,
re-attachable attachment basis and to be wrapped around 1t.
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At the time of storage the first free end of the strap, STR-F
which has a zone of ATM2 will be attached to the body of
this device and the strap will be wrapped around the device
and will be hold 1n a compact secure condition. At the time
of delivery the second or the free end of strap will be
attached to the body of the support, SUP and the strap will
be unwraped from this unit and wrapped around the limb
t1ll finally 1t’s end piece will be attached to the outer surface
of the strap means.

In second model shown at FIG. 23 the hand held unit has a
cylindrical, or cuboid shape body, Cylinder or Cuboid piece
with a handle, Handle. The outer surface of the body of this
piece has a zone of loop fastener attachment means, ATM1 on
it. Again this zone allows the end of the strap means STR-F
trom the FI1G. 4 which has a zone of ATM2 be attached to it on
a detachable, re-attachable basis. At the time of storage the
first free end of the strap, STR-F which has ATM2 will be
attached to the body of the adaptor and the strap will be
wrapped around the adaptor and will be hold 1n a compact,
controlled fashion. At the time of delivery the second or the
free end of strap will be attached to the body of the support,
SUP and the strap will be unwraped from the adaptor and
wrapped around the limb, till finally 1ts end piece will be
attached to the outer surface of the strap means. Importantly,
the handle may be made to move and hide inside the body of
this unit.

Importantly, the support means of this unit can be modified
in order to extend from leg to the waist area 1n order to allow
the strap means to move up and cover from the feet to the
upper thigh area. One example of this method 1s shown at
FIG. 4. In this model the body of the support means will be
modified to be long with joints. The outer surface of the
support means will be made from loop fastener attachment
means, ATM1 to allow hook {fastener attachment means,
ATM2 to attach to it. Also 1t will have zones of hook fastener
attachment means, ATM2 (not shown 1n that figure), 1n order
to allow the strap to wrap around 1t and be held 1n place
securely. The unit can be modified for use with multiple straps
as well.

FIG. 4A. This figure shows a complimentary support, strap
means, which 1s similar to the units shown 1n previous figures
except.

1. The support means shown at SUP-B may have different
shape such as trapezoid shape 1n order to transform the
strap, STR-F from the previous unit to a narrower strap
means, STR-G. The end of the, STR-G has ATM2-G on 1ts
rear surface of the end. This strap means also may use an
optional D-ring, D-RING to allow the length of the strap,
STR-G to be adjusted and this end to be attached to the
outer surface of the support, SUP-B after 1t wraps around
the limb on a detachable, re-attachable basis.

2. Hook fastener attachment means, ATM2-B on the support
allows the body of the strap to attach to them partially and
be reasonably stable. This method allows the end of the
strap means STR-F to be controlled easily.

FIG. 4AB. Shows schematically, a strap means similar to
the STR-F which has a stretchable body made from Lycra
(TM) that has two ends with zones of hook fastener attach-
ment means, ATM2-IR at the rear surface of these ends at each
side. So that these end pieces allows attachment of the ends of
this strap means to the outer surface of two long zones of loop
fastener attachment means, ATM1L, ATM1T on a detachable
re-attachable basis. This allows the point of the attachment of
the strap, STR-F to the zones of ATMI1L and ATMI1T to be
decided 1n order to change the effective length of the ultimate
piece. Thus by this method the final end of the strap means at
the left side of the figure will be able to wrap around the limb
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and to come back and attach to the zone of ATM1 on a
detachable, re-attachable basis. This strap also has multiple
zones of loop fastener attachment means, ATM1 on the outer
surface so that the end piece of the strap, which has a zone of
hook fastener attachment means, ATM2-IR 1n its rear surface
to be able to attache to 1t on a detachable, re-attachable basis.

Also of interest 1s the presence of hook fastener attachment

means, ATM2-R 1n the rear surface of this strap, that allows

these zone to attach to the outer surface of the underlying
surface of this strap on a detachable, re-attachable means.

FIG. 4B, shows the more details of the strap means, shown
at FIG. 4AB. In this model a piece of support means, SUP
which has an outer layer covered from loop fastener attach-
ment means, ATM1 has a body to function as a zone of
attachment means that allows the following.

1. A first strap, STR-E to be attached to another strap, second
strap STR-F by use of a second support means, SUP2 on a
detachable, re-attachable means. Please note that these
strap support means will be used with a long first support
means, SUP shown at previous FIG. 4 not shown here.

2. The support2, SUP2 to allow the first strap, to attach to 1ts
attachment means, AT M2 after being wrapped on the limb.

3. To allow the length of the straps to be modified.

4. Allows the functional property of the outer sides of the strap
means to be changed. Dull face 1n front of the first strap
means, STR-E and shiny face 1in front of the second strap
means, S1TR-F.

In this view the support, SUP2 1s attached to the strap,
STR-E that the front face of the lycra, Dull Face on a detach-
able, re-attachable attachment basis, 1n zone 1. In the left side
it 1s attached to the second strap, STR-F made from Lycra
shiny face 1n front, Shiny Face at zone 2, Zone 2 on detach-
able, re-attachable basis. The strap means, STR-E and STR-F
have hook fastener attachment means, ATM2-L.R and ATM?2-
KR on the rear surface of their ends respectively. Importantly,
the front end of these strap means may also have loop fastener
attachment means, ATM1 on their outer/front surface to allow
one end of another strap to be attached to it. Importantly, the
s1ze, shape and nature of the second strap means may vary.

FIG. 4C. Shows symbolically a method of combining the
strap-support means shown in FIG. 4 with other units for the
purpose of making a complete system to cover from the foot
to the thigh area. In this method the user wears a stretchable
panty hose system shown 1n this figure which i1s designed to
have the capacity of compression of the thigh area, 1t can also
extend to go over the knee area and to have the coverage of the
knee as well, even may extend to the leg and foot. This system
has attachment means, ATM designed to accept the support of
the unit shown at F1G. 4. So that the combination will have the
more adjustable compression of the legs which are more
important due to the severity of the vascular problems and the
higher hydrostatic pressure in the area. AS well as the com-
pression of the thigh and knee area. In this figure the trunk
piece of this unit, Trunk piece 1s shown as well as the pieces
for the thigh, Thigh piece with the attachment means, ATM
shown.

Importantly, the unit may consist only from the leg support
and the knee hose as shown at FIG. 26.

FIGS. 4D, 4E and 4F shows a method which importantly,
the zones of hook fastener attachment means, ATM?2 located

on the support, SUP may be made by use of a unit that has.
1. A rather rigid layer shown at Rigid Layer at F1G. 4D which
has an outer layer with
A. a zone of hook fastener attachment means, ATM2-B
shown at FIGS. 4E and 4F on 1ts rear/lower so that 1t can
be attached to the outer surface of the support when the
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outer surface of the support has the property of the loop
fastener attachment means on its surface.

B. A 7zone of hook fastener attachment means, ATM2-A on
1its front/outer surface, shown at F1GS. 4D and 4F. so that
the incoming strap means, STR can be attached to 1t on
a detachable, re-attachable attachment basis.

Importantly, the grip of these two hook fastener attachment
means may vary to allow more grip for attaching to the sup-
port, SUP so that when the strap, STR 1s being pulled away
this piece would not be dislodged.

Importantly, the body of the rigid layer will prevent the
support from shrinking.

FIG. 4D, shows the front surface of this unit. Which shows
the body of the ngid layer, Rigid Layer with a zone of hook
fastener attachment means, ATM2-A located on 1t.

FI1G. 4E, shows the rear surface of the rigid layer. Which 1s
covered with the hook fastener attachment means, ATM2-B.

FIG. 4F, shows the cross cut view of the unit shown at
FIGS. 4D and 4E. This view shows the body of the rigid layer,
Rigid Layer with a zone of hook fastener attachment means,
ATM2-A located on 1t’s top and a lower surface which 1s fully
which 1s covered with the hook fastener attachment means,
ATM2-B.

FIG. 5. Shows a strap means that has a wide body but with
smaller end pieces that allows the hand of humans to grip the
end of a wide strap and to apply 1t easily. This design 1s due to
the size of the hands of the humans which many have a rather
smaller hands and 1t will be difficult for the hand of the
humans to hold the end of a wide strap and pull 1t for attach-
ment to the support properly. Thus a transitional piece,
ATM1-B allows the end of the wide strap to be attached to an
smaller end piece, ATM2-RB that is easy for being held.

This strap, STR 1s made {from a stretchable material which
1s explained 1n the text such as lycra and has a wide rectan-
gular shape designed to overlap the other straps when they are
placed on a support means such as one shown at FIG. 4. So
that the combination of these strap means with support will
cover a long area such as a leg without leaving a part of the leg
without coverage. This strap means consists of a wide strap
made from stretchable material such as lycra that has a hook
fastener attachment means, ATM2 at the rear surface of 1t’s
end shown at ATM2-RA, that allows 1t to attach to the support,
SUP (not shown 1n this figure but 1t will be similar to the
support shown at F1G. 4) on a detachable, re-attachable basis.
This strap has a rather wide zone of loop fastener attachment
means, ATM1-A, on 1ts outer/rear surface that allows the end
of the strap ATM-RB to attach to 1t, after being wrapped over
the support, SUP and 11 the strap was long enough so that such
attachment was needed. In this model the end piece of the
strap, shown at ATM1-B has a rather trapezoid end means that
can be also attached to the strap means on a detachable,
re-attachable basis. This allows the wide end of the strap to be
attached to a smaller end piece ATM1-B so that the hand of
the users can hold it. This method 1s particularly useful when
two or more straps are to be used 1n order to cover a part such
as the leg and to have the straps to overlap each other for
preventing from gaps between the straps. The part ATM1-B
allows the end of the other straps which has hook fastener
attachment means, ATM?2 to be attached to i1t on detachable,
re-attachable basis.

The end of the strap, STR has a zone of hook fastener
attachment means, ATM2-RC that allows 1t to be attached to
the longer side of a trapezoid loop fastener attachment means,
ATM1-B on its outer surface. The ATM2-RB allows this end
to attach to the support, SUP or the loop fastener attachment
means, ATM1-A of this strap on a detachable, re-attachable
basis. This method allows two or more strap to be used in
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order to cover the leg and to have the straps to overlap each

other for preventing from gaps between the straps. Similar to

the umit shown at FIG. 7.

FIG. SA. Shows the cross cut view of the unit shown at FI1G.
5. In this view the strap 1s shown at STR, the hook fastener
attachment means ATM2-RA 1s 1n 1ts lower surface, shown at
right side of the figure. The zone of the loop fastener attach-
ment means, ATM1-A 1s shown on its top.

In the lett side of this figure the loop fastener attachment
means, AI'M1-B 1s shown that attaches to the end of the strap,
STR by the zone of hook fastener attachment means ATM2-
RC on a detachable, re-attachable basis. The very end of the
adaptor, ATM1-B has zone of hook fastener attachment
means, ATM2-RB 1n 1its lower surface.

Importantly, the fact that the trapezoid piece 1s attached to
the end of the strap by the hook fastener attachment means,
ATM2-RC on a detachable, re-attachable basis, 1s important
since 1t allows the position and the angulation of this piece
compared to the end of the strap, STR to be adjusted. Also 1t
1s 1mportant that the end of the strap, STR attaches to the
support, SUP by use of the zone of the hook fastener attach-
ment means ATM2-RA, on a detachable, re-attachable basis.
This allows the position and the angle of the attachment of the
strap, STR to the support, SUP to be adjustable.

FIG. 6. Shows a strap means which has a rather trapezoid
shape so that i1t can support a larger area of the body but
reduces at 1ts end so that the hand of humans can handle 1t
casily. In this model also the outer surface of the strap, STR
has multiple zones of hook fastener attachment means,
ATM2-LZ which allows the incoming body of the strap, STR
to attach to it on detachable, re-attachable attachment basis,
alter wrapping around the limb. The wide end of this strap,
STR, shown 1n this figure at right side, will attach to the
support, SUP (not shown 1n this figure) by one of the follow-
Ing means.

1. Being fixed on the support by a method such as being
sewed.

2. By having a zone of hook fastener attachment means,
ATM2 similar to the one 1n the right side of this strap but in
its rear surface.

3. By any other means.

The narrow end of this strap, STR, shown 1n this figure at
left side, has an end piece marked as the adaptor means,
Adaptor, that allows it to attach to a zone of hook fastener
attachment means, ATM2-V, (shown best at next figure)
which also has a zone of loop fastener attachment means,
ATMI1 at its outer surface. The adaptor transforms the wide
side of the strap to a smaller zone of hook fastener attachment
means, ATM2-V which allows this end to attach to the sup-
port, SUP or a part similar to the loop fastener attachment
means, AIM1-A on this strap on a detachable, re-attachable
basis.

FIG. 6 A. Shows the cross cut view of the unit shown at FI1G.
6. In this view the strap 1s shown at STR, the hook fastener
attachment means ATM2-AM 1s 1n its lower surface, shown at
right side of the figure. Three hook fastener attachment
means, ATM2-LZ are located on 1ts upper surtace, shown at
right side of the figure. The adaptor, Adaptor, 1s shown 1n the
lett side and attaches the end of the strap, STR to a piece made
of loop fastener attachment means, ATM1 by use of hook
fastener attachment means, ATM2-Q on a detachable, re-
attachable basis. ATM2-Q), 1s shown 1n the left side of this
figure. The loop fastener attachment means, AT M1 has a zone
of hook fastener attachment means, ATM2-V 1n its rear/lower
surface which allows this end to attach to the support, SUP or

the ATM1. The adaptor piece 1s the end of the strap, STR that
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has an upper zone made from ATMI1 and a lower zone made
of hook fastener attachment means ATM2.

FIG. 7. Shows schematically a support means, SUP with
three strap means, STR-A, STR-B and STR-C similar to the
unit shown at previous figure except with a different shaped
end pieces. This combination 1s for use in a limb such as arm
or the leg. In this model a support made from a laminate or
similar will be placed 1n front of the leg and a series of straps
similar to the straps shown at FIG. 3 or 6 are attached to the
support. The size and the shape of the end of the straps are
designed to allow a comfortable placement on the leg, which
mostly has a bulged area 1n the upper part and a thinner part in
the lower end. In this model the outer surface of the straps has
a series of zones of the hook fastener attachment means,

ATM2-A, ATM2-A1 and ATM2-A2 for the strap, STR-A so

that the end of the strap can attach to these zones after wrap-
ping around the leg. The straps first will attach to the support
and 1f they were long then the end pieces will attach to these

hook fastener attachment means, attachment zones.

Two types of attachment will be functional.

1. The body of the straps, STR will attach to the hook fastener
attachment means, ATM2 from the support and the outer
surface of the straps.

2. The end piece of the strap means which has hook fastener
attachment means, ATM2 will attach to the body of the
support which 1s made of loop fastener attachment means,
ATML1.

This mechanism will create a double attachment and a very
secure attachment.

The end of the straps, such as STR-A may also attach to the
outer surface of a double sided loop fastener attachment
means, ATM1-A by use of a zone of hook fastener attachment
means, ATM2-AA so that this allows the direction and posi-
tion of the line of attachment of the strap means, STR-A to the
ATM1-A to be adjusted. Then the lower surface of the end
piece ATM1-A will also attach to the zones of hook fastener
attachment means ATM2 located at the outer surface of the
support and 1nitial outer surface of the straps, such as the strap
STR-A or STR-B.

The use of such units have the following advantages.

1. They are easy to use.

2. They are easily adjustable, since the straps can be adjusted
individually.

3. The method provides overlaping of straps so that i1t prevents

from one segment of the leg to be without compression
between 1ts distal and proximal piece which will create
stagnation of blood and clot formation.

4. Further adjustablility 1s possible by re-positioning of dii-
ferent pieces and segments of these units.

FIG. 8. Shows a wide strap means similar to one shown at
FIG. 5 exceptin this model the end pieces of the strap has a cut
creating two tongues. So that it allows the position of the
attachment of each tongue to be decided.

The use of this model with a support has the following
advantageous.

1. Allows the strap to be used 1n a bulged area.

2. Allows the end of the strap to be handled easily, while one
end 1s attached the other one can be released.

3. Allows a wide strap to be handled with ease.

4. Allows one end to be pulled more than other when benefi-
cial.

5. Allows one end to be attached to the support 1n an angulated
fashion.

6. It allows one end to attach to the outer surface of the other
end at ATM1-C or ATM1-D when this attachment 1s

needed in certain conditions.
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In this model the strap, STR-C has a wide rectangular
shape that has a wedge shaped cut at the end of the strap and
cach end has a tongue consisting a hook fastener attachment
means ATM2-RC 1n 1ts rear surface (shown at right side of the
figure), that allows it to attach to the support, SUP on a
detachable, re-attachable basis. Next to the end 1n left side
there 1s rather wide zone of loop fastener attachment means,
ATM1-C that allows the attachment means, ATM2-RD at the
end piece of the strap, STR-C to attach to it after wrapping
over the support, SUP (not shown 1n this figure) and 11 the
strap was long and 11 such attachment was needed to control
the extra length of the strap, STR-C. The same thing 1s true
about the other ends as well. Thus this method transforms the
wide side of the strap to a smaller zone of hook fastener

attachment means, ATM2-RD. The ATM2-RD allows this

end to attach to the support, SUP or the loop fastener attach-
ment means, ATM1-C of this strap on a detachable, re-attach-
able basis. This method with the smaller end of this piece
allows the hand of the users to hold 1t more securely and
comiortably. This method allows two or more straps to be
used 1n order to cover the leg and to have the straps to overlap
cach other for preventing from gaps between the straps.

FIG. 8A. Shows the cross cut view of the unit shown at FI1G.
8. In this view the strap 1s shown at STR-C, the hook fastener
attachment means ATM2-RC 1s 1n 1ts lower surface, shown at
right side of the figure. The zone of loop fastener attachment
means, ATM1-C 1s shown on its top.

In the lett side of this figure the loop fastener attachment
means, ATM1-D 1s shown that attaches to the end of the strap,
STR-C by the zone of hook fastener attachment means
ATM2-RE on a detachable, re-attachable means. The very
end of the adaptor, ATM1-D has zone of hook fastener attach-
ment means, ATM2-RD 1n 1ts lower surface.

Importantly, the fact that the adaptor 1s attached to the end
of the strap by the hook fastener attachment means, ATM2-
RC on a detachable, re-attachable basis, 1s important since 1t
allows the position of the end piece compared to the end of the
strap, STR-C to be adjusted. This attachment can be perma-
nent as well. Also 1t 1s important that the end of the strap,
STR-C attaches to the support, SUP (not shown 1n this figure)
by use of the zone of the hook fastener attachment means

ATM2-RC, on a detachable, re-attachable basis. Since this
allows the position and the angle of the attachment of the
strap, STR-C to the support, SUP to be adjustable.

FI1G. 9. Shows a support, SUP-L designed for the support of
the leg. The support, SUP-L, has a rather trapezoid shape with
a longer width on the top and narrower width in the bottom so
that 1t allows the upper part to be placed on the upper leg and
the narrower part in the lower front leg which has a smaller
circumstance. The straps will be attached to it to cover the
sides and rear proportionally. This unit has the advantage that
matches the size of the limb. The support has an outer layer
made from a loop fastener attachment means, ATM1 with
zones of hook fastener attachment means, ATM2 on it. This
allows the strap made from lycra with an attachment means at
the end to be attached to 1t in two ways.

A. The body of the lycra will attach to the zones of the hook
fastener attachment means, ATM2.

B. The end of the strap which has the hook fastener attach-
ment means, ATM2 will attach to the outer surface of the
body of the support on a detachable, re-attachable basis.
This unit uses one or more straps in order to cover the leg

without leaving an uncovered space.

An example of the strap 1s shown at FIGS. 8 & 8A. With

some modification.
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This figure shows a wide strap means with a cut and two
tongues at its ends, so that 1t allows the position of the attach-
ment to be decided.

This model has the following advantageous.

1. Allows the strap to be used 1n a bulged area.

2. Allows the end of the strap to be handled easily. While one
end 1s attached the other one can be released.

3. Allows a wide strap to be handled with ease.

4. Allows one end to be pulled more than other when benefi-
cial.

5. Allows one end to be attached to the support 1n an angulated
fashion.

6. It allows one end to attach to the outer surface of the other
end at ATM1-L, ATM1-M or other similar areas when this

attachment 1s needed 1n certain conditions.

In this model the strap, STR-L has a wide rectangular shape
with some modification that has a wedge shaped cut at the end
of the strap 1n each side. Each end has a tongue consisting a
hook fastener attachment means, ATM2-L. and ATM2-M 1n 1ts
rear surtace, that allows 1t to attach to the support, SUP-L on

a detachable, re-attachable basis. Next to the ends pieces there
are a rather wide zone of loop fastener attachment means,

ATM1-L, and ATM1-M which allow the attachment means,
ATM2-L or ATM2-M or similar at the end piece of the strap,
STR-L to attach to them after wrapping over the support, SUP
and 1f the strap was long, and if such attachment was needed
to control the extra length of the strap, STR-L. The same thing
1s true about the other ends as well. Thus this method trans-
forms the wide side of the strap to a smaller zone of hook

fastener attachment means, ATM2-I. and ATM2-M. The
ATM2-M allows this end to attach to the support, SUP-L or
the loop fastener attachment means, ATM1-L, ATM1-M or
similar of this strap on a detachable, re-attachable basis. This
method allows two or more straps to be used 1n order to cover
the leg and to have the straps to overlap each other for pre-
venting from gaps between the straps. Importantly, in some
models the support, SUP-L may also have a zone of adhesive
in 1ts back 1n order to allow the support to be adhered to skin
and prevent 1t from moving done. Alternatively the YD pieces
may be used as well.

Importantly, in some models the zones of the ATM2 will
have a rather rnigid body 1n order to prevent the support from
shrinking.

Importantly, the support, SUP-L. may also have a zones of
attachment means to allow other units such as, pads, balloons,
etc. to be adhered to 1t on a detachable, re-attachable basis.

The lower strap 1s similar to the upper strap except has a
smaller size.

Importantly, the unit may also have a rigid piece in front to
protect the leg from trauma.

FI1G. 10. Shows a support means, SUP, made from a lami-
nate mentioned to the support means explained earlier. The
support may have zones of hook fastener attachment means,
ATM2, as shown, which allows straps made from Lycra, TM,
to be attached to 1t on detachable/re-attachable basis.

Importantly, the hook fastener attachment means, ATM?2
can be made 1n different versions.

1. To be made from a double sided hook fastener attachment
means, ATM2, that allows 1t to be removed and re-attached
on detachable, re-attachable attachment means. This
allows the position of these pieces to be changed easily.

2. Such ATM2 pieces may be made to be cut easily so that
their length can be modified easily.

3. They can be made to be relatively rigid 1n order to prevent
from deformation and shrinking of these units and the
attached support unit length wise.

10

15

20

25

30

35

40

45

50

55

60

65

16

4. They may have extensions 1n order to prevent from the
movement of the support to unwanted areas such as drop-
ping of the support to the foot area when they are placed on
the leg. The extension will go to the sole area and keep this
unit stable. A sample 1s shown 1n this figure and the piece
has a base shown at C-Pad that stands under the arch of the
foot. The C-Pad has a strap means, STR that will wrap
around the foot and keep this piece 1n place, also the strap,
STR will compress the feet to prevent from engorgement of
the veins and lymphatic system of the feet. A shaped exten-
s10n piece, here referred as the Curved Piece connects the
foot piece to the body of the support, SUP on a detachable,
re-attachable basis, by use of attachment means, Attach-
ment means. The attachment means has a body of 1ts own

and here they are made from hook fastener attachment

means, ATM2 and will attach to the body of SUP on

detachable, re-attachable attachment basis. The shape and

s1ze of the support and its structure may vary to feet difier-
ent part of the body.

Importantly, by covering the feet, ankle and the leg this unit
will prevent from the expansion of the venous system and
lymphatic in this area and related complications.

FIG. 10A. Shows schematically a support mechanism,
designed to support the strap means in the thigh, leg and
ankle-feet area. This unit consist of.

1. A belt, BELT made from a non-stretchable material that
stands 1n the belt area and allows a vertical piece, VP to be
attached to 1t on a detachable/re-attachable basis. The belt,

BELT prevents the vertical piece, VP from moving down.

2. A vertical piece, VP made from a non-stretchable material
that moves down from the belt, BELT and attaches to joint
means at hip joint area, HJ and attaches to the support
means designed to stand on the thigh area, T-SUP. The VP
prevents the thigh support, T-SUP from moving down.
Thus the hip joint means, HI stands between the vertical

piece, VP and the thigh support, T-SUP.

3. A thigh support, T-SUP made from a relatively, non-
stretchable material which functions as the support piece in
the thigh area and will move down from the piece for the
hip joint, HJ and attach to a joint means in the knee joint
area, KJ. This support, T-SUP allows multiple strap means
to be attached to 1t on a detachable/re-attachable basis. The
T-SUP prevents the leg support, L-SUP from moving
down. Importantly, the size and shape of this support may
vary. For example the outer surface of the body may be
covered with loop fastener attachment means, ATM1 1n
order to allow the end of a strap means with ATM2 to attach
to 1t on a drab. Also the zone of hook fastener attachment
means, ATM2 will allow the body of the strap means to
attach to 1t on a drab. The body of this unit may be relatively
rigid 1n order to prevent from shrinking of this piece. Thus
this unit will provide stability to the whole system and will
keep the strap means 1n the area as desired. The unit may
have more zones of hook fastener attachment means,
ATM2 for allowing the strap to attach to i1t for example 1n
the knee area. Also this support may also combined with
other supports 1n order to complement each other for more
supportive function. The extra supports may be placed in
other side of the limb or any other area as needed for further
support. The umit may have a shaped support to fit the knee
cap area 1n order to keep the strap in the knee area more
securely. The shaped part may be made from screen made
from rubber, latex or similar means to have a shape body
yet to be able to adapt the shape of the area and stretch as

well. Importantly, the shaped piece may be part of the strap
as well as shown 1n FIGS. 10B and 10C.
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4. A leg support, L-SUP which 1s made from a relatively,
non-stretchable material which functions as the support
piece 1n the leg area and moves down from the joint means
for the knee joint, KJ and attaches to the ankle-feet piece in
ankle joint area, AJ. This support, L-SUP allows multiple
strap means to be attached to 1t on a detachable/re-attach-
able basis. This piece will keep the straps 1n stable condi-
tion and prevents them from moving down.

5. An ankle-feet support, AF-SUP made from a relatively,
non-stretchable shaped matenal as explained earlier in this
application and this unit will prevent the leg support,
L-SUP from moving down. The shape of ankle-feet sup-
port, AF-SUP matches the shape of the anatomy of the area
and 1t stands 1n the ankle-foot area and moves down to the
sole of the foot and 1s kept in place by use of series of straps
that wraps around the foot. These strap means keeps this
piece 1n place also will compress the soft tissue of the
ankle-feet area.

6. Importantly, a series of functional joint means such as the
HJ, KJ and AJ are utilized 1n this unit 1n order to allow the
upper and lower pieces to rotate 1n these joints. These joint
means can be a spring means, a relatively, thin polymer or
any other means that can be utilized in these areas that
allows the unit to be held stable yet to function as a joint.

7. This figure also shows a foot hose, FH which 1s stretchable
and will it and compress the feet. This piece has a zone of
ATM1 that allows the end of the strap means for the leg or
the leg and thigh etc. To be attached to 1t and then to wrap
around the ankle and move up to the leg and thigh. A shaped
unit for the foot-ankle area 1s shown at FIG. 10C.

8. A series of connection means such as CP are designed to
allow the two pieces of the supports to be attached to each
other on a detachable/re-attachable basis.

Importantly, this support system will be modified to fit the
special needs for example 1n order to use this support means
with the unit shown at FI1G. 4 the body of this support means
may have an outer cover made from loop fastener attachment
means, ATM1 to allow hook fastener attachment means,
ATM?2 to attach to 1t. Also 1t has zones of hook fastener
attachment means, ATM2 that allows the strap means to
attach to 1t after wrapping around the limb and be kept in place
by the support securely. The unit can be modified for use with
multiple straps as well.

This method allows one support or more to be utilized 1
needed. FIG. 10B. Shows the front view of a special stretch-
able support unit which 1s made from modification of the
body of a strap made from the LYCRA (TM). In the model
shown here the body of the strap 1s modified by use of rela-
tively narrow bands or an elastic screen made from elastic
materials such as latex as shown at L-BAND. Importantly,
moditying the strap by this method or reshaping 1t by other
means such sewing or other means allows a relatively stretch-
able, shaped support to be made. Such a support 1s usetul 1n
arcas with a particular shape and function, such as knees,
ankles, elbows, toes, etc. This shaped, stretchable support
allows better handling and placement of such units and pro-
vides the following advantages:

a. In this model the support has a relatively, stretchable

body which allows 1t to be pulled to keep 1t 1n place with
a comfortable tension. This mild, comfortable tension 1s
an important property foruse in these areas and will keep
the properties of the joint together and allows motion as
well. The shape of this umt will adjust 1tself with the
changing body of the underlying tissue such as the joint.

b. The support unit stretches and conforms to accept the
shape of the area. Also, such a body allows this body of
the support to change with change of the wound areas

10

15

20

25

30

35

40

45

50

55

60

65

18

such as over joints such as the knees, ankles, hips,
elbows with extension and closure.

c. The mner part of the support 1s a soft, non-1rritant fabric
and does not cause skin reaction.

d. This model allows an easy placement of this unit on a
prominent area of the body such as scalp or a joint as
shown 1n the model for the ankle and allows an easy and
rather quick dressing of the wound. Also they will be
more stable 1n the area.

¢. Importantly, the side where the strap 1s attached stretches
in both direction and allows this unait to fit a shaped area,
such as the scalp or over a joint. Importantly, a comple-
menting transverse strap allows this unit to be further
stable on the scalp. This will make a cross-shaped unit.

In this figure the attachment means of the support 1s shown
at ATM2 and the strap at STR. A D-Ring may be unutilized so
that 1t will allow the length of the strap to be adjusted.

FIG. 10C. Shows schematically a support means designed
for wound dressing of the ankle area. This unit 1s a modified
version of a unit which 1s shown in this application for the
wound dressing of the ankle and consists of.

1. A support means, SUP designed to stand 1n front of the very
lower leg and/or the upper part of the ankle and upper part
of the footas shown. The support means, SUP 1s made from
a non-stretchable layer similar to the supports which are
explained 1n this application previously. In this prototype
model the support, SUP 1s made from a laminate, with a
surface made from ATMI1 that allows the hook fastener
attachment means, AITM?2, to be attached to i1t on detach-
able/re-attachable basis. A soft lining for being placed on
the skin or cover of a wound and a layer of a foam sand-
wiched 1n between as it 1s explained more in this applica-
tion.

The support means, SUP, has a rather rectangular or trap-
czo1d shape, has a long, narrow zone of hook fastener
attachment means, ATM2-SUP on 1ts border that allows
a strap made from Lycra, TM or a zone of loop fastener
attachment means to be attached to 1t on detachable,
re-attachable basis.

Also Importantly, the end of the strap, has a zones of hook
fastener attachment means, ATM2-STR that attaches to
the outer surface of support, SUP, on a detachable/re-
attachable basis. Please note that 1n this model the sup-
port, SUP 1s made from a laminate, with a surface made
from ATMI1 that allows the hook fastener attachment
means, ATM2, to be attached to it on detachable/re-
attachable basis. The end of the strap means, ATM2-
STR 1s cutto function as tongues, here the unithas 3 such
tongues, that allows each one to be pulled and attached to
the out surface of the support, SUP, independently,
which makes the adjustment easy.

Importantly, this method will make a double attachment
means that allows a very unique and stable attachment of
the strap, STR, to the support, SUP, on a detachable/re-
attachable basis and makes the attachment of the strap to
support far more easy.

2. A rather wide strap means, AS, made from an stretchable
tabric, LYCRA TM, which 1s shaped and sized to conform
around the ankle and attach to the support, SUP, by use of
a zone of hook fastener attachment means, ATM2-SUP on
a detachable/re-attachable basis. The body of the strap, AS,

functions as the loop fastener attachment means and
attaches to the zone of the ATM2-SUP on a detachable/re-

attachable basis.

3. A special piece, SP, made from an elastic skeleton made
from a material such as a latex 1s attached to the body ofthe
strap means, AS 1n order to conform the strap means, AS, to
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shape 1t as desired and make it to accept the heel and fit the
heel easily. AS was explained 1n previous FIG. 10B. By
doing so, it will secure the position of the strap means, AS
in the heel and will allow an easy placement of this unit on
the heel. So that the strap means, AS can be easily pulled to
be attached to the hook fastener attachment means, ATM2-

SUP of the support, SUP. Thus by doing so the whole

placement of this unit will be easier and the unit will stay on

the area more securely, since the shaped, special, piece, SP,
will not allow the unit to move to sides while 1t 1s being kept
in place by the stretchable strap means, AS.

Importantly, this method plays a crucial rule 1n keeping
such units in prominent areas such as heels, knees, shoulder,
scalp, elbows, and any similar places. This idea was previ-
ously explained to be utilized in other areas such as the knee
and can be used 1n any other site that can be utilized.

Importantly, the shaped piece may be embedded to the
body of the strap, or 1t may be attached to 1t by various means.
It may have a body made from a screen of latex or similar
material or 1t can be a shaped, stretchable layer. Importantly,
it may be made 1n any form, shape or material that will serve
this purpose.

Importantly, the special piece, SP, can be attached to the
body of the strap means, AS on a permanent or detachable/
re-attachable basis.

Method of Use.

1. At the time of use mitially the user will place the special
piece, SP, from this unit on the heel of the person.

2. Then will pull the support, SUP, gently to place on the
upper surface of the ankle, foot area. Please note that the
support, SUP 1s attached to the strap means, AS.

3. The user will then pull end pieces, AIM2-STR of the strap,
AS and attach the body of the strap, AS to the attachment
zone ATM-SUP of the support means, SUP on a detach-
able/re-attachable basis and will continue to pull the rest of
the end pieces ATM2-STR to the support 1n a similar way.

4. Then the user will pull the end pieces, ATM2-STR of the
strap, AS and attach them to the outer surface of the support
means, SUP on a detachable/re-attachable basis and will
continue to pull the rest of the end pieces ATM2-STR to the
outer surface of the support in a stmilar fashion.

FIG. 11. Shows the use of more than one support and strap
combination for use 1n more complicated areas. In this model
two shaped supports, SUP-A and SUP-B made from lami-
nates are used to stand in the sides of a limb or 1n this case the
faces. One of the supports, SUP-A has a wide strap, STR-A
attached to it on rather permanent basis, although this can be
on a detachable, re-attachable attachment basis, as well. The
other end of this stretchable strap, STR-A has a three tongues,
T-A, T-B and T-C which have an outer surface covered with
loop fastener attachment means, ATMI1, (The ATMI1 1s
optional 1n this part) and an inner surface which has a zone of
hook fastener attachment means, ATM2, the border of this
zone 1f shown by a dotted line, that allows this unit to attach
to the outer surface of the support, SUP-B on a detachable,
re-attachable attachment basis. A smaller strap, STR-B
allows the lower ends of the supports, SUP-A and SUP-B to
be hold securely in place and allows the tension of this system
to be adjusted. Importantly, due to the shape of these pieces
this unit will sit on the head and keep the dressing on the
vertex and head comiortably and steadily, particularly when
the matching support, SUP-C and strap means for the head,
STR-H which will wrap around the head and attach to these
supports on detachable, re-attachable attachment basis, and

will make a very secure unit.
The support, SUP-C strap means, STR-H shown in FIG.

11A.
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FIG. 11 A shows a unit for placement 1n front of the head of
the user.

Which 1s also a complimentary support strap means for the
unit shown 1 FIG. 11.

This unit consist of a strap, STR-H that wraps around the
head horizontally and comes and attaches to the support C,
SUP-C and by doing so it prevents the whole unit from
moving up and down toward the vertex of the head or toward
the chin. Thus the whole unit will have secure attachment and
will hold them stable on a detachable, re-attachable attach-
ment basis. The support, SUP-C 1s made from a laminate and
has a design for standing on the frontal part of the head of the
person without blocking his/her eyes. One end of this support
has a zone of hook fastener attachment means, ATM2-SC that
allows this unit to attach to the front border of the outer
surface of the support, SUP-A at Point SC shown 1n previous
FIG. 11 on a detachable, re-attachable attachment basis. The
other end of the support, SUP-C 1s attached to a rather wide
stretchable strap made from Lycra (TM) that has a size for
wrapping round the head horizontally, 1n order to attach to the
zones of ATM2-DS from the outer surface of the support,
SUP-B on detachable, re-attachable basis and go over occipi-
tal area and to come to attach to the ATM2-DS on the outer
side of support, SUP-A and also the end piece of the strap,
STR-H, shown at ATM2-F will attach to the outer surface of
the support, SUP-C on a detachable, re-attachable basis.
Importantly, during the wrapping process the inner surface of
the stretchable, head strap STR-H will attach to the zones of
the double sided, hook fastener attachment means, ATM2-DS
on the outer surfaces of the supports, SUP-A and SUP-B on a
detachable, re-attachable attachment basis. This kind of
attachment will keep the supports in position and prevent 1t
from moving back and forth. Importantly, the zones of the
hook fastener attachment mean on the outer surfaces of the
supports, SUP-A and SUP-B are made from double sided,
hook fastener attachment means, DS- ATM2 so that they are
attached to the outer surfaces of the supports, SUP-A and
SUP-B on a detachable, re-attachable basis, basis. Thus these
pieces can be removed, cut, re-positioned etc. in order to size
them properly and place them as they can function best.
Importantly, these pieces have a lower surface made from a
double sided, hook fastener attachment means, DS-ATM?2
which has more grip so that they are attached to the outer
surfaces of the supports, SUP-A and SUP-B on a detachable,
re-attachable attachment means, basis but will need more
force to be separated. But the outer surface of these double
sided, hook fastener attachment means, here reftered as, DS-
ATM?2 and shown at FIGS. 4D, 4E and 4F has a zone of hook
fastener attachment means, DS-ATM2 with a lesser grip so
that they allow the strap means, STR-H to be attached to them
on a detachable, re-attachable attachment basis, basis but to
be released easily betfore the DS-ATM2 will disengage from
the outer surfaces of the supports, SUP-A and SUP-B. What
happens 1s that since the lower surface of the DS-ATM2 has
more surface covered with 1s piece shown at those figures at
ATM2-B and also has more grip as 1t 1s chosen to, the strap
will detach from the ATM2-A of these units without causing
the ngid piece to detach from the support.

Importantly, the strap, STR-H 1s wide 1n order to cover the
occipital area of the head and the adjacent areas, 1t has a
smaller end pieces 1n order to allow it to be grabbed and hold
casily.

Importantly, this method can be modified for use 1n other
parts of the body which can be useful for example 1n cases
which the patient had amputation of the foot or the hand this
unit can be used more effectively, particularly with use of

pieces shown at FIGS. 12-13. FIG. 12. Shows use of more
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than one support and strap combination in complicated areas.
In this model a support, SUP-M which has a zone of adhes1ve,
ADH 1n 1ts rear surface (shown at FIG. 12A) 1s designed for
being adhered to skin. The purpose 1s for the adhesive to
prevent from the support, SUP-M from falling or displace-
ment.

Method of Use.

One support, SUP-M1 will be placed on one side of the
limb and a similar support may be also placed on the other
side of the limb. This allows a rectangular or a shaped strap
with attachment means, ATM?2 at 1ts ends to attach to one of
these supports and go over the amputated area, make a U turn
and then to attach to the body of the other support, SUP-M2
on a detachable, re-attachable, basis.

FIG. 12A. Shows the side view of the support, SUP-M
shown at FIG. 12. In this view the body of the support 1s
shown with a loop fastener attachment means, ATM1 on 1ts
surface and zones of double sided, hook fastener attachment
means, DS-ATM2. The lower/rear surface of this support has
a layer of adhesive, ADH.

FI1G. 13. Shows combination of two supports, SUP-E and
SUP-F 1n a joint. This design 1s t the unit to be used on a joint
area when the amputated area or the wound area 1s close to the
joint such as knee and does not leave space for the support to
be placed in the area. In this model the support, SUP-E will be
adhered to the skin on the area above a joint such as knee and
another support, SUP-F will be placed on the skin in an area
below the knee so that these two supports will be attached to
cach other by use of a band, Band. The band, Band 1s attached
to the surface of the first support by use of hook fastener
attachment means, ATM2.

The upper support will be attached above the joint and the
lower support will be below the joint (on the upper leg area)
and this allows the joint to move and the supports to be
functional while the patient 1s standing, since the band will
prevent Irom the second support from falling. This will allow
a rectangular or a shaped strap with attachment means, ATM?2
at 1ts ends to be used with two supports, such as support F. One
of such supports, SUP-F1 not shown 1n the figure will be
placed 1n one side of the amputated leg and the other support,
SUP-F2 will be placed on the other side of the amputated leg.
Then the strap will be attached to one of these supports such
as SUP F1 and go over the amputated area, make a U turn and
then to attach to the body of the other support similar to the
support-F here reffered as SUP-F2 on a detachable, re-attach-
able, basis.

The area may use one of such combination or two of them
depending to the condition and the location of the wound.

FI1G. 14. Shows few pad means designed for use with the
supports.

The pad means may have different sizes, shapes, thickness
and stifiness and other important characteristics. They may be
made from 1ntlated or intlatable balloons. They may be made
for being attached to the support and the straps 1n order to be
placed under the support and over the wound for various
reasons. Thus these pads may be made.

1. A padding with various body, gauze pad, absorbent efc.

2. A balloon with various shapes such as the flat, more round
etc.

3. An inflatable balloon that allows the pressure inside the
balloon to increase.

4. A shaped balloon, or pad. To apply certain compression 1n
wound.

5. A medicated pad. To deliver medicine to the person.

6. An absorbent pad to allow the drainage of the wound to be
absorbed.

7. A sticky pad to adhere to the wound.
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8. A pad with nonporous membrane such as vinyl.

9. A pad which has an adhesive tape.

10. Heated pad or cold compresses.

11. They can be made from rigid, clear acrylic 1n order to
allow compression of the wound and vision. It may have
hole or opening to allow a needle to pass thorough. These
units may be particularly suitable for conditions such as the
sclerotherapy of the spider veins.

The pad means have a attachment means such as the
ATM-X that allows the pad means to be attached to the
support or strap means. The attachment means can be of
various forms such as; adhesive, snaps, fastener means, bands
etc. So that 1t can allow the pad means to be re-positioned or
exchanged. Also importantly, the pads may be attached to the
wound area by adhesives or bands so that then the support can
be placed on them and compressed by use of the straps.

The model 1n the right side of the figure shows a pad, Pad
with adhesive tape, Adhesive Tape attached to 1t. This model
allows the cover of the adhesive to be removed along the
dotted line so that the pad can be adhered to the skin by use of
the adhesive tape. This allows the pad to stay on the wound so
that the support can be placed on the top of the pad and the
straps to be wrapped on the site. This can be useful 1n cases
such as the 1njection for the superficial varicose veins in order
to provide compression on the vein site.

Importantly, the pad may have different thickness or con-
sistency for applying different level of pressure to the wound.
Example of this 1s shown 1n right side, this unit has a smaller,
thicker central pad piece shown with a dotted circle and a
thinner, or soiter larger piece shown 1n large circle. Such a
unit allows the center of the wound to be compressed more.
Different sized or shaped units may be made for other uses.
The characteristics of these pad may vary in many ways to
satisly different needs.

Also Importantly, the pads may be made to be medicated
pads, 1 order to deliver medication to the wound or even to an
intact skin for systemic absorption. Also they may provide
heat or cold to the wound by use of heated pads, heated units
or cold compresses.

FIG. 15. Shows two support means that are attached to each
other by use of a detachable, re-attachable method. In this
figure the second support, SUP-2 1s attached to the first sup-
port, SUP-1 by use of fastener attachment means. This
method shows that two or more support can be used with each
other for various reasons; change 1n shape, size etc. In this
model the rear surface of the SUP-2 has loop fastener attach-
ment means, that allows 1t to attach to the hook fastener
attachment means, ATM2 of the first support, SUP-1.

FIG. 16. Shows two support means that are attached to each
other on a detachable, re-attachable basis, by use of a strap
means. In this figure the support means are shown at SUP-3
and SUP-4 and the strap means at STR. The strap means 1s
attached to the supports by use of fastener attachment means.
This method shows that two or more supports to be attached
to each other for various reasons and on adjustable basis. FIG.
17. Shows a method which allows a pad means or a foam,
Foam to be placed under a strap when the strap 1s already on
the limb and also to be moved or removed and rotated. In this
method a bridge, Bridge, with opening, Opening 1s attached
to the back of the pad means or foam by a rotating means,
Rotational means. The bridge allows this piece to be placed
under the strap and the strap to be feed under the bridge by use
of the opening. The rotational means allows the foam to be
rotated 1n a desired direction.

FIG. 17A. Shows the top view of the unit shown at previous
FIG. 17. FIG. 18. Shows a means which allows a bridge

shaped means with a zone of hook fastener attachment means,
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ATM2 on it to be placed under a strap means when the strap
1s already on the limb and allow the coming strap with a
ATM1 type property to be attached to 1t on a detachable,
re-attachable basis. In this method the body of the bridge,
Bridge, 1s shown with an opening, OP on it. The bridge allows
this piece to be placed under the strap and the incoming strap
to be attached to the hook fastener attachment means, ATM?2

of the outer surface of the bridge.

FIG. 18A. Shows the side view of the unit shown at previ-
ous F1G. 18.

FIG. 19. Shows two properties, 1. The strap means has a
series of openings, Open that allows the air to move for
ventilation.

2. 1t shows a method of control of the end piece of the strap
means, STR, by use of a long zone of hook fastener attach-
ment means, ATM?2 1n 1ts rear/lower surface, shown with a
dotted border. However, the ATM?2 extends 1n each side like
a ear, ATM2-E So that this allows the extended pieces to be
folded over the body of the underlying strap, when the strap
has wrapped on the limb and reaches over the first wrap of
the strap, STR itself. The folding this ear piece will make

A. The end piece to attach to the shiny surface of the strap,
STR. which 1s on the limb.

B. After the attachment the ear pieces will be squeezed
between two layers of the strap and the skin so that the
attachment and the squeezing force will keep the end piece
stable and prevent 1t {from moving.

FIG. 20. Shows another method of controlling the end
piece of the strap means, STR. In this method the free end of
the strap, STR has a hook means, Hook that will be placed
under the first wrapped part of the strap, STR and the limb
under. The outer surface of the hook means will have a inden-
tations similar to the hook fastener attachment means, ATM?2.
Thus 1t will attach to the shiny surface of the overlying strap
on a detachable, re-attachable basis. Thus the hook will
A. Have attachment to the body of the shiny piece of the strap,

STR. and resist the move. B. This piece will be squeezed

between the two layers of the straps and the limb under, so

that with attachment and the squeezing force 1t will be kept
stable and will not move.

FIG. 21. Shows another method of controlling the end
piece of the strap means, STR. In this method the free end of
the strap, STR also has a hook, Hook which has a bent at each
ends. These bent parts have fine spikes, Spikes at its body
placed so that 1t will be placed under the first wrapped part of
the strap, STR and the body. Importantly, the spikes are made
in a part of the hook, Hook that will not touch the body. Thus
this hook will
A. Have a contact with the body of the shiny piece of the strap,

STR. and resist the move. Since the spikes, Spikes of these

end pieces will engage the body of the strap on detachable,

re-attachable means.

B. This piece will be squeezed between two the strap and the
body, so that with attachment and this squeezing force 1t
will be kept stable and wound not move.

Very, importantly, please note that the straps means
referred 1n this application are made from a stretchable fabric
commonly called Lycra and 1s now available 1n the US. This
stretchable fabric 1s a woven fabric that has the lycra 1n 1t with
other material such as nylon ect. In his research course the
applicant noted that this material 1s capable of stretching and
detachably/re-attachably directly attaching to the support
through detachable/re-attachable contact of a shiny surface of
the Lycra (ITM) fabric with the hook fastener attachment
means. Thus he made supports with the Velcro (TM) attach-
ment means on 1ts outer surface. Thus the attachment means
on the support comprises a suitable hook-type material, such
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as Velcro. The Lycra (M) fabric has a dull (non-shiny) sur-
face opposite the shiny surface. Because of the mventor’s
discovery of the properties of lycra, a strap made from 1t 1s
both stretchable and directly attachable and detachable to the
support so that attachment can be made with different degree
of stretching and different distances along the length of the
strap, and without any special attachment device attached to
the Lycra.

FIGS. 22 and 23. Show schematically, new methods and
means of application of the straps means to a limb 1n a far
casier fashion. So that both the application and the removal of
such straps will be easy and manageable. FIG. 22. Shows
schematically, a hand held unmit which the applicant has
designed 1n order to allow a wrap such as the strap or these
units to be applied to a limb and removed from the limb with
significant ease. This unmit may have different versions. The
version the shown in this FIG. 22 consist of a rectangular
shaped, rigid layer, Rigid Layer which has a zone of loop
fastener attachment means, ATM1 on 1t. Pieces of pads, Pad
are placed in the sides of this unit to provide more body and
or1p to this unit. The zone of loop fastener attachment means,
ATMI1 may be on one or more of these pads or the body of the
pads may be even made with an outer surface made of loop
fastener attachment means, ATM1. This zone allows the end
of the strap means STR-F from the FIG. 4 or 4AB which has
a zone of ATM2 to be attached to 1t on detachable, re-attach-
able basis, and to be wrapped around 1it.

Method of Use.

1. At a time which the strap 1s not 1n use and needs to be kept
in a condition for use the first free end of the strap, STR-F
(shown at FIG. 4 or 4AB) which has a zone of ATM2 will
be attached to the body of this unit and the strap will be
wrapped around this piece so that finally it will be 1n a
compact stable condition.

2. At the time of delivery the second end of the strap which
will be free at this point will be attached to the body of the
support, SUP and the strap will be unwraped from this unit
and wrapped around the limb till finally its end piece waill
be attached to the outer surface of the strap means, 1tself as
designed. The applicant may provide a movie showing
these functions 1n future 1f the USPTO examiner will allow.
FIG. 23. Shows schematically, a second unit which 1s even

better, 1n this model the unit has a hand held unit which has a

cylindrical, or cuboid shape body, Cylinder in the model

shown at left side and Cuboid piece shown 1n the right side of
this figure. These parts has a handle, Handle for being hold in
hand. The outer surface of the cylinderical or the cuboid body
of these units has a zone of loop fastener attachment means,

ATM1 which allows the end piece of the strap means STR-F

from the FIGS. 4, 4 AB or similar which has a zone of ATM?2

to be attached to 1t on a detachable, re-attachable basis.

Method of Use.

1. At the time of storage which the strap needs to be kept 1n
stable condition the zone of ATM2 from first free end of the
strap, STR-F will be attached to the zone of ATM1 of the
body of these units and the strap will be wrapped around
the body of these units so that finally 1t will be totally
wrapped around the body of these units and will be hold 1n
a compact, controlled fashion.

2. At the time of delivery the second or the free end of strap
will be attached to the body of the support, SUP and the
strap will be unwraped from the boy of these units and
wrapped around the limb while being both pulled and
wrapped, t1ll finally 1t”s end piece will be attached to the
outer surface of the strap means, 1t self as designed. The
handle may be made to move and hide inside the body of
this unit to save space for storing or packaging etc.
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Importantly, this makes the process of the application and
the removal of these units very significantly easily and man-
ageable and the applicant may apply for a patent in this
regard.

26

3. By having a strap means to go around the foot and wrap and
then to be attached to the leg unit on detachable, re-attach-
able attachment basis.

FIG. 27. Shows a unit that has a line of attachment that

FIG. 24. Shows schematically a support means, SUP with 5 allows the cover of this unit to be hold and to be opened in the

a series of strap means, STR-P, STR-Q and STR-R which are

attached to the support. The support 1s made from a laminate
or stmilar and 1s designed to stand on the front of the arm. The
support has a hand piece, Hand rest that attaches to the sup-
port by a handle. The hand rest has a space, Fingers pocket
that allows the fingers to be sited 1nside for easy control and
holding the support. The straps will wrap around the support
and hold the unit 1n place securely as well as compressing 1f
needed. Other pieces such as a rigid piece may be attached to
the support at ATM2 on the support on detachable, re-attach-
able, basis. Further straps can be attached to the hand rest for
holding the hand. This unit will be useful for immobilizing,
the hands and wrist 1n conditions such as fractured hands.

This unit can be folded to be 1n a compact condition for being

carried. The straps will wrap around the limb and will be

attached to the support by use of similar to the other units
explained in the application. The use of such units have the
tollowing adva

1. They are easy to use.

2. They are easily adjustable, since the straps can be adjusted
individually.

3. The method provides a compact protective unit for use 1n
cmergencies.

4. Further adjustablility 1s possible by movement of the hand
pieces 1n different direction and re-positioning of different
pieces and segments of these units.

FIG. 25. Shows a method of attachment of the strap-sup-
port means to the body of the uniform of a personal so that 1t
allows the unit to be grabbed and used 1n a very short time 1n
a man made or natural disaster that the time 1s of extreme
importance. In this model the body of the envelope of these
units will be attached to the uniform of the stafl on a detach-
able, re-attachable basis, that allows the user to grab, detach
and use the wound supports, Wound Sup.

FIG. 26. Shows a method of combining these supports with
supports that cover the following areas. This support has a
tubular, hose type body that can be pulled over a joint such as
the knee or over the thigh and leg area etc. Thus the use will
provide a mean of controlling the strap mean. This model can
be modified to be used 1n following anatomical parts for
example 1n the.

A. The knee area,

1. By having this support-strap means to go over the knee or

2. By having a house type stretchable unit that waill attach to
these units by different attachment means

3. By having a strap means with a shaped piece to stand on the
knee cap area to be stable and to allow the strap to wrap on
it to be held 1n place securely.

B. The thigh area.

1. By having this support-strap means to move up and wrap
around the thigh. The support to have an attachment to the
belt system to prevent 1t from falling.

2. By having a house type stretchable unit with pants com-
monly used for the sports so that the lower part of tit will
attach to these umits by different attachment means.

C. The foot-ankle area.

1. By having this support-strap means to go over the feet and
ankle and to attach to this unit by having the extension of
the support and wrapping the straps.

2. By having a tight socks that will attach to these units by
attachment means
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process ol removal from the attached area of this unit. In this

method the attachment of the part of the pocket to the holding

unit 1s strong and allows the pulling to tear the pocket of the
unit. This method will hold a clean or sterilized strap means
inside and to be pulled to be applied to the limb when needed.

FIG. 28. Shows a unit designed for allowing an end piece of
a strap means, to be placed inside this unit and to have the
extra piece to be cut. This unit consist of two pieces the upper
cover piece, Cover piece and a lower piece, Lower piece
which are hinged together at Hinge. The lower surface of the
lower piece shown at FIG. 28A has a zone of loop fastener
attachment means ATM1 shown at FIG. 28A, so that 1t allows
this piece to be attached to the hook fastener attachment zone,
ATM?2 of the support. When 1n place on the support this unit
will allow the strap, STR to be pulled and attached to the hook
fastener attachment means, ATM2 of the lower piece, Lower
piece on a detachable, re-attachable basis.

The lower piece has a hidden blade, Blade 1n between a soft
pad, Soit pad that when compressed by the hard pad, Hard pad
from the cover it will cut the strap located between these two
pieces.

FIG. 29. Shows another unit designed for allowing the end
piece of a long strap to be cutto a size. Please also note the rear
view of this unit 1s shown at FI1G. 29A and the cross cut view
at F1G. 29B. This unit allows the cut end to be modified so that
the end piece will be.

1. 1nproper size so that the length of the strap will be ideal and
not short or long and to fit the angulation of the area.

2. To allow a nice end piece to be lelt after cutting

3. To allow the end piece to be attached to the support or the
body of strap on a detachable, re-attachable attachment
basis.

For this purpose the applicant has designed the piece
shown at these figures. This piece consist of a relatively rigid
material the relative thickness 1s shown at FIG. 29B at
R-Rigid. Which its rear surface shown at FI1G. 29A 1s covered
with hook fastener attachment means, ATM2-R. The front or
the top surface of this piece has two smaller zones of hook
fastener attachment means, ATM2-U and the ATM2-V. The
zone of the hook fastener attachment means, ATM?2-U covers
more than the half of the front surface of this piece and the
ATM2-V has a narrower zone of hook fastener attachment
means. A free space without hook fastener attachment means,
shown at NO-ATM2 separates these two zones from each
other. This unit has the following use.

Method of Use.

1. The front surface of this piece will be attached to the
support, SUP on detachable, re-attachable attachment
basis.

2. The strap will be pulled to attach to the ATM2-R at rear
surface of this piece. When the position of the strap 1s
adjusted to be optimal. Then the user

3. Will separate this piece and wraps the strap STR and
attaches the end strap, STR to the ATM2-V.

4. The user cutter the extra end of the strap, STR by placing
the seizures or any other means of cutting, blade, heat,
sharp wire etc. 1n the free space, NO-ATM2 and cuts the
extra piece of the stra
This leaves a nicely cut end piece that can be attach to the

support by use of ATM2-U.

Importantly, instead of the attachment means, ATM2, and
adhesive layer will function to do the job although the ATM2
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will be easier since eliminates the removal of the cover of
adhesive and also allows multiple adjustments before cutting
the end piece. Adhesives also are difficult to be used with
gloves.

FI1G. 30. Shows a D-ring, D-Ring that allows the wide end

of a strap means to be wrapped around 1t, make a U turn 1n the

wider side of this unit and attach to the rear surface of its own.

This unit has a piece, reffered as the adaptor, ADP that trans-

forms a wide strap means to a smaller end means shown at

ATM2. The zone, ATM?2 allows the end of this unit to attach

to the outer surface of the support on a detachable, re-attach-

able basis. This unit can be utilized 1n a unit shown at FIG. 4 A.
FIG. 31. Shows a D-ring, D-Ring similar to the unit shown

at FIG. 30 that has a hook with ATM2 on 1t, this allows the

hook to be placed under the strap as 1s mentioned 1n previous
figure. This unit also allows the strap, STR to make a U turn
in this unit and attach to the rear surface of 1ts own.

FI1G. 32. Shows a special D-ring, D-Ring that has a rather
two wider surfaces 1n each side. It consist also a zone of hook
fastener attachment means, ATM2-YZ on one surface of it in
one side and ATM2-77 on the other surface. This allows the
strap, STR to make a U turn 1n this unit and attach to the rear
surface of its own. Also allows the zone ATM2-7.7 to attach to
the outer surface of the support, SUP after wrapping around
limb and this will keep the end of the strap means sturdy and
neatly under control.

FIG. 32A. Shows the side view of the unit shown 1n FIG.
32. In this figure the D-ring, D-Ring 1s shown with zones of
hook fastener attachment means, ATM2-YZ on one surface of
it 1n one side and ATM2-7Z7 on the other surface. Detailed
explanation of this invention.

This invention shows a support, strap system that 1s a very
versatile and allows a limb or a wound site to be dressed and
wrapped by a quick and easy method. Please note that since
many details are mentioned in the figures and not repeated in
this part for using the space economically, those are part of the
application as well.

This unmit consists of:

1. A support means, SUP, made from a non-stretchable layer
that has at least one zone of attachment means on 1ts surface
for allowing a strap means to be attached to 1t on a detach-
able, re-attachable basis. In this model this support means
1s made from a laminate, or any other material that has an
outer surface made from loop fastener attachment means,
ATM1 that allows the hook fastener attachment means,
ATM?2, to be attached to 1t on detachable/re-attachable
basis, an optional, inner surface, made from a soft lining for
being placed on the wound site or skin, and an optional
layer of foam sandwiched in between. The support has
zones of hook fastener attachment means, ATM2 that
allows the body of special straps, STR to be attached to
them directly.

In the prototype model, the attachment means of the sup-
port 1s made from zones of hook fastener attachment
means, ATM2, as shown.

Commonly, the support, SUP, has a rectangular shape,
although the shapes may vary. For example a trapezoid
shape support 1s shown for the leg area.

The hook type fastener attachment means, ATM2 on the
support allows a strap means made from Lycra, TM, to
be attached to it directly, on a detachable/re-attachable
basis. Importantly, the support may be made from a
stretchable layer. Importantly, the unit may use more
than one support as shown 1n FIGS. 4, 4B, 11, 11A, 12,
13, 15 and 16 for various reasons, such as use 1n difficult
areas such as head, or in sides of joints such as hips,
knees also for special use such as dressing an amputated
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arca. The support may have adhesive in the back as
shown in FIGS. 12 and 12A for reasons, such as prevent-
ing from the support to move or for keeping the support
in place and re-using the strap means. The support may
have two pieces attached to each other by use of a band
or a strap as shown in FIGS. 13 & 16 to allow one support
to be stable and the other one to move relative to the first
one. The supports may attach to each other as shown 1n
FIG. 15 for reasons, such as adjusting size, shape etc.

2. The umit may use at least one strap means, STR, made from
an stretchable fabric that functions as an stretchable, loop
fastener attachment means such as LYCRA,TM or similar.
So that this strap has a special property that conforms to the
shape of the area, and also has the very important property
of being not only stretchable, but also it directly, attaches to
the zone of the hook fastener attachment means, ATM?2,
from the support on a detachable/re-attachable basis. This
15 an extremely important and useful property and makes
this unit unique.

Importantly, the strap means may have only one surface or
both of 1ts surfaces to have such property and to be able to be
attached to the zone of the hook fastener attachment means,
ATM2, on a detachable/re-attachable basis.

At present the available Lycra (TM) has only one side,
which 1s shiny and 1s capable of engaging with the hook
fastener attachment means, ATM2, the engagement of the
other side, which 1s dull 1s much weaker and unpredictable. It
1s reasonable to believe that with use of the teaching from this
applicant to further alter the manufacturing of this fabric 1n
order to make this method more functional by.

1. Increase or decrease the capability of engagement of this
kind of fabric to the hook fastener attachment means,
ATM2.

2. To make special hook fastener attachment means, ATM2
that 1s more capable to engage with this fabric.

3. To alter this fabric in many ways, to make 1t thick, thin, with
openings 1n 1it, etc.

4. To alter this fabric 1n order to have its dull side (both sides)
to have zone of attachment means similar to the shiny side
for engagement of the hook fastener attachment means,
ATM2 or any other attachment means.

5. To alter this fabric to have both sides to be shiny for
engagement of the hook fastener attachment means, ATM?2
or any other attachment means.

6. AT present by sewing or attaching two layers of this fabric

the material 1s capable to attach to the hook fastener attach-

ment means, ATM2 1n both sides.

6. To have zones of attachment means such as hook or loop
zones ol attachment means scattered with a favorable pat-
tern 1n both sides of the elastic fabric as shown 1 FIGS.
1-4AB as desired.

6. Any other alteration to make these fabrics more suitable for
this use.

The strap means may have holes 1n 1ts body as shown at
FIG. 19 to allow the air and moisture to move. The shiny or the
dull surface of the strap means may have zones of attachment
means such as loop fastener attachment means, ATM1, hook
fastener attachment means, ATM2 and adhesive zones as
shown at FIGS. 1, 1A,2,3,3A,4,4B,5,5A,6,6A,7, 8, 8A,
9 etc. In order to allow further attachment to the support or the
body of the strap means, also to parts of the body of the user
in order to provide more stability and better function. This
property 1s very important since it will prevent from the strap
means to slide and loose 1ts complete function or to cause
problem. The strap means may have dots or zones of a sticky
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material such as latex, rubber or similar in order to prevent
two layers of strap means to move and slip an example 1s

shown at FIG. 2A.

The extra length of strap means may be controlled by an
end piece that allows 1t to be cut at shown at FIGS. 28 and
28A. Also other means such as various attachment means,
hooks, etc., may be used for allowing the end piece to be able
to fix on the strap after wrapping the limb and coming in
contact with its own body. Examples are shown at FIGS. 18,
18A,19, 20 and 21. D-Rings may be also utilized for allowing
the length of the strap means to be controlled and allow an end
piece with attachment means to be used with ease. Examples
are shown at FIGS. 29, 29A, 298, 32 and 32A. D-Rings may
be also be used for allowing the length of the strap means to
be controlled and also to have an adaptor to allow a wide strap

to have a small end piece as shown 1 FIG. 30. A similar unit
with a hook at the end 1s shown at FIG. 31. An adaptor that
will allow the length of the strap means to be changed and its
end to be controlled and fixed 1n an adjustable fashion 1s
shown at F1G. 4A. Importantly, the size and shape of the strap
means may vary as well as shown at F1IGS. 1,4,4A,5,8,9,11,
11A and 24 for reasons such as use 1n different areas, such as
the head, also covering wide areas, such as a limb, allows the
strap support means to match the size and shape of a place
such as leg etc.

The unit may have more than one strap means as shown at
FIGS. 4,7,9,10, 11, 11A ETC., for various reasons such as
use 1n different areas, such as head, covering wide areas, such
as a limb, allows the strap support means to match the size and
shape of a place such as leg eftc.

The use of pad means. The unit may use various pad means
as shown i FIGS. 10, 14, 17 and 17A etc., for purposes such
as the compression of one area or preventing from compres-
sion of one particular area, etc. The pad means may have
different sizes, shapes, nature, thickness, stifiness and other
important characteristics. The pad means may be made from
inflated or intlatable balloons. They may have means of
attachment to the support and the straps 1n order to be placed
under the support and over the wound for various means and
reasons. Or may have adhesive means to adhere to skin under.

This application also introduces a method of application
and the removal of a strap to a limb. This solves the present
difficulty with the application and the removal of the straps
since the present method used 1n cases such as the ACE wraps
1s difficult, time consuming and particularly when the wrap 1s
being unwraped from the limb it turns to be very diflicult to
wrap 1t together 1n an easy fashion for this reason the appli-
cant introduces a hand hold tools shown at FIGS. 22 and 23.
These units allows the strap means to be wrapped on the body
of this umit and to be applied to the limb easily and at the time
of removal from the limb to be re-wrapped on these applica-
tors and to be handled easily. Importantly, these units can be
combined with other compression means for further and more
complete coverage of the limb or body. Examples of these
units 1s shown at FIGS. 4C and 26. In this method a hose type
unit can be worn 1n areas such as the thigh, knees and/or feet
which will combine with these supports so the combination
can cover from feet, leg, knee, thigh and lover abdomen area.
With chosing different segments of this system the user will
be able to use only the feet, ankle-leg area, or the same area
with the knee as well and can chose to cover the thigh and the
lower abdomen as well. Different combination may be cho-
sen. Importantly, such a hose can be a panty hose that the user
can wear from feet to the abdomen area and to have
1. A body that accepts the strap and allows it to be attached to

it on a detachable and re-attachable basis.
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2. To have zones of attachment means such as ATM2. which
will allow a strap means as mentioned 1n this application to
be attached to i1t on a detachable, re-attachable basis.
Importantly, the application shows a method shown at FIG.

25 which will be very useful in a man made or natural disas-

ters which the time 1s of extremely significance and can save

the lives of many. In this model the envelopes of these units
will be attached to the garment of the stail/soldier on a detach-
able, re-attachable basis. So that the user can grab the unat,
pull it hard to detach the unit and use immediately. This
process will eliminate the person to search for finding the unit
in a bag. Also the person can carry these units which are very
light and sturdy 1n his/her own garment and use 1t if the need

COmes.

The application also addresses an 1ssue that 1s again very
important and decisive i man made or natural disasters
which the time 1s of essence and can make a difference in
outcome of a victim. For this reason the time should not be
vested 1n any form. To reach this goal the applicant introduces
a design shown 1n FI1G. 27. That the package of these units has
a line of attachment that allows the cover of this unit to be hold
and to be opened 1n the process of removal of the unit from the
attached area of the body of the means that keeps them 1n
place. In this method the attachment of the part of the pocket
to the holding unit 1s strong and allows the pulling to tear the
pocket of along a weaker line that 1s designed.

Explanation of the units with more than one strap. An
example ol this unit 1s shown at FIG. 7. In this model a support
means, SUP accepts three wide strap means, STR-A, B and C.
The strap means are made from stretchable fabric such as
Lycra (TM), the free end of the strap has a zone of loop
fastener attachment means, ATM1, that will attach to the
zones of hook fastener attachment means, ATM2-1 on the
support or the ATM2-A, ATM2-A1 AND ATM2-A2 from the
initial or the first end of the strap, STR-A on a detachable/re-
attachable basis. Importantly, both the outer and 1nner sur-
faces of the second end of the strap means shown at ATM1-A
has loop fastener attachment means, ATM1. So that 1t allows
both side of end of this strap to be used for this purpose.

The inner/rear surface of the first end of the strap A, STR-A
shown 1n the right side of this strap in this figure which 1s
attached to the support, SUP, has a zone of hook fastener
attachment means similar to the ATM2-A which allows this
strap to be attached to the support, SUP on a detachable,
re-attachable means. Importantly, both, the outer/front and
the 1nner/rear surfaces of this end, ATM2-A will be made
from the hook fastener attachment means, ATM2. So that this
allows both side of this strap to be used for this purpose.

The second strap, the strap B, STR-B also has similar body
except the oblique part of the free end, ATM1-B will vary 1n
order to match the anatomy of the leg of the most of the
people, which usually the mid-upper part of the leg 1s bulged
out. The mnner end of the strap B, STR-B which also attaches
to the support, SUP, has a zone of hook fastener attachment
means, similar to the zone of ATM2-B which allows this strap
to be attached to the support, SUP on a detachable, re-attach-
able attachment basis. Importantly, both, the outer/front and
the 1nner/rear surfaces of this end, ATM2-B 1s made {from the
hook fastener attachment means, ATM2. So that this allows
both side of this strap to be used for this purpose.

The thard strap, the strap C, STR-C also has similar to the
strap B except the length of this part 1s shorter. Since 1t will be
placed in the lower part of the leg. It has the free end, ATM1-C
and the ATM2-C. The extra zones of the hook fastener attach-
ment means, ATM2-A1 and ATM2-A2 on the front/outer
surface of the strap STR-A are designed to allow the end or
the body of the strap A, STR-A to be attached to these on a




US 8,556,341 B2

31

detachable/re-attachable basis. This 1s important since 1t

allows the end piece to be attached to 1t and be controlled and

also 1t provides a wider range of the hook fastener attachment
means, to be available for the end piece ATM1-B to attach.

Thus not only this can be used 1n a different sizes of the

persons but also it allows the level of the tension to be chosen.

This design has many advantages, 1t allows the straps to be

1. Removed to allow the use of lesser numbers of the straps.

2. To be re-positioned since a given area may need more
compression that others.

. 'To be designed 1n different shape.

. For being washed.

. For any other purposetul use.

. To allow the unit to be made with choice, for example a
provider can chose a support and 1n a person with heavy
legs to chose the longer straps of proper sizes and attach to
the support and 1n a very short time to make a useful unit.
Alternatively, the provider can make a unit for a person
with thin legs by chosing the support and a series of the
pre-manufactured, shorter straps of proper sizes and attach
to the support and have the unit ready for use 1n a very short
period of time.

7. Also Importantly, since the anatomy of the legs of the most
of the people, 1s so that usually the mid-upper part of the leg
1s bulged out and it has lesser circumstance in the both the
upper and the lower part of the legs. The oblique end piece
of these straps, allow the end to be attached to the support
in a proper line.

8. Importantly, the particular build of these straps allow a
strap such as the strap A, STR-A to be rotated 180 degree
and to be attached to the lower third of the support, SUP, in
order to fTunction as the strap C. STR-C for use in a different
patient. This provides significant advantage in having a
lesser models of these straps available for making straps in
different person.

9. Importantly, this method also allows a number of these
straps also to be attached to the other side of the support,
SUP 1n order to allow the straps coming from different
directions for a better control of the support.

10. Importantly, this method also allows more numbers of
these straps to be attached over the first layer of the straps
to make more layers of the straps, in order to cover the limb
more and intensity the tension on the limb 1f needed.

11. Importantly, this method also allows the effective length
of these straps to be changed by two ways.

a. By attaching the attachment site of the strap for example
in the case of the strap a, the ATM2-A on the support,
SUP. This can be close or reasonably away from the left
border of the support, SUP.

b. By attaching the attachment means on the free end of the
strap means for example 1n the case of the strap A, the
ATM1-A on the support, SUP. This can be close or
reasonably away from the right border of the support,
SUP. By doing so the unit can be adjusted in order to
provide comiort to the user, when the condition changes
during the use for example the leg 1s thin at the time
when the person leaves the bed from sleeping in a supine
position compared to the time that the person has been
up during the day time. Thus the adjustability 1s very
valuable.

12. Importantly, further control of the length of the strap
means, strap, STR-A, STR-B and STR-C and similar can
be achieved by cutting of the strap beyond the outer border
of the site of the ATM2-A1 or ATM2-A2. By this method
the effective length of the strap can be shortened.

13. Importantly, the attachment of the straps, A, B and C to the
end pieces of the ATM1-A, ATM1-B and ATM-C will be
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done on a detachable, re-attachable basis, by use of a zone

ol hook fastener attachment means shown at ATM2-AA

and ATM2-BB. etc This allows the site and the directions of

the attachment area to be adjustable.

This figure also shows that the width of the straps or their
shape may vary to satisiy different needs. For example in this
model the strap B, STR-B can be wider in order to overlap the
other straps, STR-A and STR-C for a better coverage of the
limb.

Other important properties of these units are shown 1n other
figures which the applicant has the intention of explaining
them 1n more detail 1n the regular application.

Importantly, the size, shape, relative sizes, the material and
other important characteristics of these units may vary.

What 1s claimed 1s:

1. A wrap for compressively wrapping a portion of a living
body, the wrap comprising;:

A) a relatively non-stretchable support; and

B) a relatively stretchable strap 1) that has one end portion

attached to the support and a free end portion opposite
the one end portion, 11) that along at least some of its
length comprises relatively stretchable material that 1s
relatively stretchable 1n a direction lengthwise from the
one end portion, and 111) that, with the support disposed
against an area of a portion of a living body around
which the wrap 1s being wrapped, has sulficient length
that, when stretched, 1s capable of initially encircling the
portion of the living body and detachably/re-attachably
attaching to attachment means on the support by direct
surface-to-surface attachment of a portion of an i1nner
surface of the relatively stretchable material facing
toward the portion of the living body to the attachment
means on the support while leaving some additional
length of the relatively stretchable material between 1ts
detachable/re-attachable attachment to the attachment
means on the support and its iree end portion,

wherein the relatively stretchable material forms at least

some of the mnitial encirclement and at least some of the
additional stretchable length and has an outer surface
that faces away from the portion of the living body and 1s
capable of detachable/re-attachable attachment to an
attachment means by direct surface-to-surface attach-
ment, and

including at least one piece of attachment material on each

of the mner and outer surfaces to which the opposite
surface detachably/re-attachably attaches by direct sur-
face-to-surface contact.

2. A wrap as set forth 1n claim 1 1n which the outer surface
of the relatively stretchable material 1s not mutually co-ex-
tensive with the mner surface of the relatively stretchable
material along at least some of the length of the strap.

3. A wrap as set forth in claim 2 1n which the strap com-
prises two lengthwise segments attached end-to-end to one
another, each segment comprising a respective piece of rela-
tively stretchable material, one piece of relatively stretchable
maternial having 1ts mner surface capable of detachable/re-
attachable attachment to hook-type material by direct sur-
face-to-surface attachment, the other piece of relatively
stretchable material having 1ts outer surface capable of
detachable/re-attachable attachment to hook-type material by
direct surface-to-surface attachment.

4. A wrap as set forth 1n claim 1 1n which at least some of
the outer surface of the relatively stretchable material and at
least some of the inner surface of the relatively stretchable
material are mutually co-extensive along the length of the
strap.
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5. A wrap as set forth 1n claim 1 1n which the at least one
piece of attachment material on each of the inner and outer
surfaces to which the opposite surface are detachably/re-
attachably attached by direct surface-to-surface contact com-
prises hook-type attachment material.

6. A wrap for compressively wrapping a portion of a living
body, the wrap comprising: A) a relatively non-stretchable
support; and B) a relatively stretchable strap 1) that has one
end portion attached to the support and a free end portion
opposite the one end portion, 11) that along at least some of 1ts
length comprises relatively stretchable material that 1s rela-
tively stretchable 1n a direction lengthwise from the one end
portion, and 111) that, with the support disposed against an area
of a portion of a living body around which the wrap 1s being
wrapped, has suificient length that, when stretched, 1s capable
of mmitially encircling the portion of the living body and
detachably/re-attachably attaching to an attachment means
on the support by direct surface-to-surface attachment of the
relatively stretchable matenal to the attachment means on the
support while leaving some additional length of the relatively
stretchable material between 1ts detachable/re-attachable
attachment to the attachment means and 1ts free end portion,
wherein the relatively stretchable maternial forms at least a
portion of the imitial encirclement and at least a portion of the
additional stretchable length and has opposite surfaces,
namely an 1nner surface for facing toward the portion of the
living body and an outer surface for facing away from the
portion of the living body, and further including additional
attachment means on a portion of the additional stretchable
length for deattachably/re-attachably attaching to the outer
surface of the relatively stretchable material in a prior
encirclement by direct surtace-to-surtace contact of the addi-
tional attachment means with the relatively stretchable mate-
rial, wherein the strap comprises two separate straps detach-
ably/re-attachably attached together end-to-end, each
separate strap comprising some of the additional attachment
means.

7. A wrap as set forth 1n claim 6 wherein the relatively
stretchable material comprises a surface that possesses a
loop-type fastener fastening characteristic, each individual
strap comprises a respective length of the stretchable mate-
rial, in one mdividual strap the surface that possesses a loop-
type fastener fastening characteristic forms the outer surface,
and 1n the other individual strap the surface that possesses a
loop-type fastener fastening characteristic forms the inner
surface.

8. A wrap for compressively wrapping a portion of a living,
body, the wrap comprising: A) a relatively non-stretchable
support; and B) a relatively stretchable strap 1) that has one
end portion attached to the support and a free end portion
opposite the one end portion, 11) that along at least some of 1ts
length comprises relatively stretchable material that 1s rela-
tively stretchable 1n a direction lengthwise from the one end
portion, and 111) that, with the support disposed against an area
of a portion of a living body around which the wrap 1s being
wrapped, has suilicient length that, when stretched, 1s capable
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of imtially encircling the portion of the living body and
detachably/re-attachably attaching to an attachment means
on the support by direct surface-to-surface attachment of the
relatively stretchable material to the attachment means on the
support while leaving some additional length of the relatively
stretchable material between 1ts detachable/re-attachable
attachment to the attachment means and 1ts free end portion,
wherein the relatively stretchable maternial forms at least a
portion of the mitial encirclement and at least a portion of the
additional stretchable length and has opposite surfaces,
namely an mner surface for facing toward the portion of the
living body and an outer surface for facing away from the
portion of the living body, and further including additional
attachment means on a portion of the additional stretchable
length for deattachably/re-attachably attaching to the outer
surface of the relatively stretchable maternial 1 a prior
encirclement by direct surface-to-surface contact of the addi-
tional attachment means with the relatively stretchable mate-
rial, and an applicator attached to the wrap for applying
and/or removing the wrap to compressively wrap and unwrap
the wrap to and from a portion of a living body, the applicator
comprising,

a handle that can be grasped, and a mandrel attached to the
handle, the mandrel having a zone of attachment means
for detachably/re-attachably attaching to the free end
portion of the strap so as to allow the strap to be wound
on the mandrel prior to applying the wrap, then unwound

from the mandrel by manipulating the applicator via the

handle to wrap the strap around the portion of the living

body during wrapping, and to allow the strap to be
rewound on the mandrel during unwrapping.

9. A wrap for compressively wrapping a portion of a living,

body, the wrap comprising:

A) a relatively non-stretchable support; and

B) a relatively stretchable strap 1) that has one end portion
attached to the support and a free end portion opposite
the one end portion, 11) that along at least some of 1ts
length comprises relatively stretchable material that 1s
relatively stretchable 1n a direction lengthwise from the
one end portion, and 111) that, with the support disposed
against an area of a portion of a living body around
which the wrap 1s being wrapped, has suificient length
that, when stretched, 1s capable of in1tially encircling the
portion of the living body and detachably/re-attachably
attaching to an attachment means on the support by
direct surface-to-surface attachment of the relatively
stretchable material to the attachment means on the sup-
port, to encircle the portion of the living body a second
time and detachably/re-attachably attach to the attach-
ment means on the support by direct surface-to-surface
attachment of relatively stretchable matenal to the
attachment means on the support while leaving some
additional length of the relatively stretchable material
for encircling and compressively wrapping the portion
of the living body without encircling the support.
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